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The Firſt ſhews the Principles and Pra- 


Ctice of all manner of Fortifications, Regrlar 
or Irregular,as now uſed by the Dutc b,Engliſt,ll altun, 
German, and French Ingeniers. 

The Dimenſions and Meaſures of the R:ympires, 
Parapets, Moats, and all other Parts. 
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Ofſible it is that ſome may ſlight and contemn 


READER. 
P this Treatiſe of Fortification and Mili- 
tary Diſcipline , becauſe it comes abroad 


without being Fortyied and Defended by ſome Noble 
and Martial Patron. Let ſuch know, that it was 
ſo intended, but the Mine by Contra-Approaches was 
(frangely Countermined, r4 that the Unfortunate Au- 
thor zs forced to lie Intrenched in his Donjon, to the end 
he may not be condemned without hearing , or wound- 
ed without Defence, He wery well knows, that Vulgar 
Opinion z5 very malicious and ſevere, like Soldiers 
ma Storm who kill and dettroy without Witneſs or 
Judge, But if in any thing this may be uſeful to bus 
Country, he will not much | Hare his Misfortune that 
compelled him to retire into hs Bulwarks. If not, a 
Dedication can yield him no other ſatisfaftion at this 
'ume , than a fair Sun-ſhine Day to a Seaman after 
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To the READER. 


Shimprack ;, and ——_ the Undertaker is forced to 

Pub, if it, thus weak cond oven, to the Aſſaults and 
R:;rteres of c: wry c ah nt and raſh Attacker, and ſhall 
only draw about it this (mall but real T raverſe or Pa« 

T4 Tct. That it is the mo#t plain, calic, and compleat 
Treatile ever extant i the Engliſh Tongue, 'Tes 
irue, there have becn lome Books of this Art 
Engliſh before, but if I ſhould declare at large how 
delettive, and how little atisfactory in ſeveral Uſes 
and DireCtions,zs well as in the Draughts, and lively 
Delineations of every Particular here inſerted, I ſhoul4 
be too large for an Epiltle , and ſome would be ready 


zo rell me, 


Laudat wenales, qui wult extrudere , merces, 


IF any Artiſt or Ingenier ſhall carp at ſome Rules 
and DireCtions as too plain vr prolix, give me leave 
zo ſay, That it was Calculated for the Meaneſt 
Underſtandings , and not diſigned to teach the 
more Learned (though , tis pofine, = may find 
ſomewhat more than they knew rg - to learn 
others nes experienced i the Practice, who by their 
Induſtry, and rhe/e Direſtions, may eaſt! attain to 
be more ſerviceable tn their K | N G, an thereby As 
quire Reputation and Honour, 

As for the Orizinal Authors, viz. Tacquet, Count 
Pagan, Bocklcrn, Mallet, Blundcl, 2bo, as they are 
ell known, ſo they are biobly hand and approved 
in all Martial Countries, and therefore cannot be di[: 
reſpefted here, 

I necd not therefore __ any thing more either for 
the BoOk, ov for the Art ; Empires, Kingdoms, N3- 
tipns and People cannot ſubſet , without PraCtict 
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and Experience in it. And foraſmuch as none are 
born Soldiers, and Experience comes nat without 
Induſtry, I hope our Engliſh Nation wil! et (light 
and neglect it, and ſo fruſtrat: the Deſigns and Ex- 
pectations of « MARTIAL SOVEREIGN. 

Pardon me therefore , if I affirm, That the more 
= wepradtiſe this Art, the mores Courage it will inſpire 
\ = znto ws, and the better enable s to ſerve our 


KING and Country ; Which is the hearty Deſire 
of 


Gs 


—""'— w—_—_ T7 _—__ 


Your moſt humble, & moſt obedient, Servant, 
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A TREATISE OF 


AND 
M1uitary Discieting, Oc 


CHAP. I. 
Of Geometrical Defenitions. 


ELL knowing that many Gentlemen 
and Soldiers, to whom 1 deſire this 

\ x Work may be as delightful as uſe- 
ful, are not very well skilled in 

Geometry, or of much. knowledge in other parts of 
the Mathematicks ; Therefore, to make the know- 
ledge of Fortification the more plain and intelligible 
to them, I thought it convenient to lay down the 


firſt Rudimients and Practices introduCtive there- 
unto. 


Geometry is the Art of meaſuring Bodies, in or- 
der to which end it conſiders three principal 
things,viz. Points, Lines , Superfictes or Surface, 
which, in their proper Notion , do fignifie the 
Outſide, the Edge, and the Corners of the Body, 
and fo are real parts of it; But, in a Geometri- 
calSetiſe; they do not properly belong to a Dory; 

B uf 
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but are applied to it by Imagination : For if a 
Body be pyt ito Water, though the Water 
touches it everywhere , yet we may fancy a Di- Þ-— 
viſion between it and the Water, which imaginary £ 
Diyifion is calſed Surface, And thus every ima- £ *: 
ginary Diviſion of a Body, begets a Surface between I 
the Parts ſo divided, of a Surface begets a Line, F-. ; 
of a Line begets a Point. " 

A Point is that which hath no parts either of {Fu 
Length or Breath, and is the Bounds of a Live 
ordinarily expreſſed by a ſmall Prick. 

A Line hath Length, but no Breadth, and is the 
Bounds of a Surface, and is either right of 
crooked, 

A Superfiices or Surface hath length and breadth, 
but no Depth, and is the Bounds and Limits of a 
Body. 


Of Figures, 
KC 
A Figwe ts a plain Surface incloſed in one or ” 
more Lines, and is of two kinds, a Circle, and a @| 
Right lined Figure, N 
Of a Circle, Plate x. Fig. 1. 4 


A Circle is a round Figure, whoſe Superficies 0r 
Area 1s bounded with one Line called the Circum- 
terence or Periphery , and is always divided into 
360 degrees or parts, the Poinr in the nudft 
whereot is called the Cenrre c, a Line paſling 
through the Centre dividing the Circle into two 
equal parts, is called the Diameter a, b, half of 


th:t Lne is called a Semidiameter or Radins «< . 
or 


Plate I 
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or an half of the Circle is called a Semricircle, a.d.b: 
and always containeth x80 degrees. The quarter 
or fourth part 1s called a Quadra, as 4.4. or d. 6b. 
and always containeth go degrees or parts, And 
any part of the Circumference cut oft by a right 
Line, not touching the Centre, 1s called a Segment 
or Arch, as f.e. g. and is either greater or leſs 
than a Semicircle, and ff g. is the Cord or ſubtenſe 
of that Arch, g.e. f. 


Of right lined Figures, 


A right lined Figure is a plain Surface enclo- 
ſed in three right Lines or more, and are eithc; 
Triangles, or Triangulate, 

A Triangle is a Figure bounded with thtee 
Lines, as Fig. 2, and are of fix ſorts; three 1n 
reſpect of the Sides, and three in reſpec of the 
Angles. 1. Equilateral , which hath all Sides and 
Angles equal, as 4. b.c. Fig. 2. 2dly, 1/oſcele , or 
equal legged, which hath only two Sides equal, as 
b.c. Fig. 3. 3dly, Scalene, which hath no Sides 
equal, as b. c.d, in Fig. 4. 4thly, A Right angled 
—_ which hath one right Angle, as a. in Fig. 5: 
5thly, An acute angled Figure, which hath all its 
| Angles acute, as o, p. 4. in Fig. 2, or Fig. 3. which 
are called Oxygonzums., 6thly , An Obtuſe angled , 
which hath one obtuſe Angle, as at a. in F/z. 4. 
which is called an Amblygonum. 

An Angle is the corner or meeting of two 
Lines croſſing or interſecting one another in one 
Point, as at @ and is cicher Right or Oblique ,; 
Fis. 6, which Angle ( 2 ) is greater or leſs, 2c- 
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rording as the Lines 7, b, a c. lean nearer,or ſtand 
jurther off one from another, 

A R':t ,-role ts made by two right Lines touch- 
Ing Or "cutting one another perpendicularly or 
[q narely, that Is, when the two Angles on cach 
{:de are cqual to each other , and zre always 90 
Cegres, as Fig. 7. 

A Oblique Angle is either greater or leſſer than 
a rizht Augle, and is cither obtule if greater, or 
xcate if leller. 

Here Note, That no T7iang/e can have more 
rizht or obtuſe Angles than one, for no Triangle 
upon 2 plain Suriace can conſiſt of three greatcr 
Azoles than fuci as are altogether equal to a Semi- 
circle, or two right Ang les, Vit. 180 degrees ; 
!0 that a right Anple i IS always a quarter of a Cir- 
cle, Or 90 degrees. And the r:mainder of any 

-me Angleto go dey ;recs, Or ally obtuſe Angle to 
Bc degrecs is called the Complement, as if 50, 
then 40 1s the Remainder or Complement of that 
acute Angle to go, fo if 110 for an obtuſe Angle, 
then 701s the Complement to 180, For if upon 
te Point c. Fig, 8, you move a Line ſuppoſe from 
b to f. then it ' will make an acute Angle b.c. f. the 
( *omplement to go. but if you move It forwards 
towards 4, It is then a right Angle, or go de- 
prees; 6b.c.4. for ” c. 90 degrecs , falls right on 
« þ and mates b. equal tO 4. a, but if you move 
the Line further towards e, then is the Angle c. 6. 
obtuſe, the Complement to 180 degrees, or a 
Semicircle, Hence it plainly appears , that let 
there be never ſo many Angles ſet upon one Point, 
a5 at c, all will be but ewo right Angles, Fig. 9. ſo 


alſo it tv.o ſtrait Lines croſs one another, they 
make 
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make four —_ all equal to 360 degrees, or = 
whole Circle, F:-. 10, Note allo, that all 7 

anples are exprelle oF by three [ erters, and the = 
gu ar Point by the middle Letter, 

Quadrangalzr Figures are fuch as have four 
Angles, and as m: ny Sides, and thele arc either 
Parallelograms or Travezaas. 

A Parallelogram | Is a four-fided Figure bonnded 
with parallel Lines, that is, luch Lines as if they 
were infinitely extended they would never meer, 
but are everywhere equally diſtant one from the 
other, 

Rett angular Parallelograms are ſuch as have four 
right Angles, wiz, the Square , and the oblong 
Square, as Fig, ts 120 Square or Tety, 703 hath 
4 right Angles , and 4 equal Sides. The long 
Square or Oblong hath four right Angles, bat-the 
Sides are _ as Fig, 12. 

Ovliquangled are ſuch as have oblique Angles, 
viz,, two obtuſe, and two acute, of which there 
are two ſorts, the Rhombrs, and the Rhomboides. 

A Rhombns hath equal Sides, but no right 
Angles. 

TheRhombordes hath only the oppoſite Sides and 
Angles equal, as in Fiz. 13. & 14.10 Plate 11. 

All other four-ſided Figures are called Trapezzas, 
which have no equal Sides or Angles, but are regu- 
larly Quadrangular, as Fig. 16. and may be divi- 
ded into two Trianeles , K drawing a Line from 
one Angle to the oppolite Angle, which is called 
the Diagonal, 

Multangular or Mullitaieral Figures, are either 
Regular or Irregular. Regular Multangular Poly- 
g£ons or Figures, take their Names from the num- 
B 3 ber 
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ber of their Sides or Angles, ſo a Pentagon, Hex-« 
agon, Heptagon, Octogon, Enneagon , Decagon , ſ1g- 
niſi a "I of Send 9.10. Sides nd b.4 
icquently Angles. 

Before I proceed to Geometrical, Propoſitions, I 
muſt make known to the young Artiſt, That what- 
ſoever Lines he meaſures upon Paper, or the 
Ground, whether by Inch, Foot, Yard, or Pole, 
he muſt have a Scale and Compaſſes by which the 
{ame meaſures may be taken off, and ſo laid down 
upon Paper. 

Compaſſes are ſo well known, that I need not 
deſcribe them, only ſee they open truly on the Ri- 
vet, and be well wrought, and good Steel Points ; 
And that they have alſo an Ink and Black Lead 
Point to draw Circles and Lines upon any occa- 
ſion, being very neceſſary for the projecting and 
laying down any Fortifcation, | 


Of the plain Scale, 


Scales are of ſeveral forts: The plain Scale, 
which conſiſt of certain Lines divided into equal 
parts, upon Plates or broad Rules of Box or Braſs, 
is divided into great equal parts , which ſignifies 
Fens, and are numbred 10, 20, 30, 40, 50, Oc. ac- 
cording to the length of the Lines. Azgain, one 
of theſe great Diviſions are ſubdivided into ten 
equal parts, and according to the number of theſe 
little parts contained in an Inch, *zis made a Scale 


of 10, 12, 16,20, 30, 40,50, &c. equal parts 11 


an Jnch. © Upon this Scale there mult be allo three, 


four, or more Lines of Cords to ſeveral Radins':, 
k | which 
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which are uſeful for many purpoſes in Fortifica- 
tion, and in other Mathematical Projefions. 


Of the Diatonal Scale. 


A Diagrnel Scale is made upon 1 1 parallel Lines 
equidiſta: *, io as to include 10 equal Spaces, which 
are al. cit at gant Angles by Traverle or Diago- 
nal Lines, dividing them all into 10 equal parts, 
aud numbred upwards irom 4, 6, which ſeparates 
between the Handreds and Tens; the Hundreds 
are numbred downwards, r, 2, cc, to 12, if the 
Scale be a Foot long ; the Tens are numbred up< 
wards, with 1,2, 3, 4, 5,6,7, 8,5, 10, Which Tree 
preſent 10, 20, 30,c*c. to the top where the Paral- 
els are marked 1, 2, 3, 4, &c. to 10 repreſenting 
Unites, So that by what hath been ſaid, and by 
inſpection of the Figure, the Uſes will plainly ap- 

ar : For ſuppoſe 1 would ſet off 169 Feet, 

ards or Rods, I find firſt below 7. þ. x. for 100, 
then 6, for 60 on the ſide, then for 9g at the top, 
and at that InterſeCtion of 6. and g, at 4. and upon 
that parallel Line c. 4. take that diſtance off with 
your Compaſlles, and ſet it off upon your Draught, 
25 required, 


Of Chai ns 


That of Gunters is now moſt in nic, and con- 
tains in length four Statute Poles or Perches, cach 
Pole containing 16 Feet and }, or 5 Yards and }, 
lo that the whole Chain is 66' Feet, or 22 Yards 
long. This whole Chain is divided into 100 equal 
Parts or Links, whereof 25 are jaſth Pole or Perch, 
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and, for ready counting, there is uſually ſome re- 
markable diſtinCtion, by ſome Plate or large Ring 
at the end of every 25 Links, eſpecially at the I/ 
middle of the Chain; and at the'end of every |.— 
zoth Link, 'tis uſual to hang ſome ſmall Curtain 


Ring, Or ſome other diſtinction, as alſo at every L< | 
5th ſome different mark, which makes it the more | > 
ready for uſe in meaſuring. | Kr 

CHAP. IL I 


Of Geometrical Problems, = 


HE Uſesof which, are to teach the inge- # _ 

nious Student readily to meaſure whatſoever 
is Quantity, Dimenſions of Bodies, Diſtances on | 
Sea or Land, Heights and Depths of Trees, and BF 
Towers, Hills and Mountains, or the Earth itſelf, 
nay, the Heights and Diſtances of the Heavenly ſ 
Bodies, Sun, Moon, and Planets, | 


Prob T. Plate 1z, Fig. 1 


Of Fe 4 Line, and hy W £0 drmw it CY: Paper, OF CH the 
Ground. 


A ſtrait Line is uſually draven upon Paper with 

a Rulcr, and by turning the Ruler cud for cad, as 

a. where 6. was, you maytry whether it draws 4 7"; 
{trait Line or no, for then if it exactly trace of W-; 

cut by a Point khe ſame Line again, the Ruler is 

| ſtrait, 
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ſtrait, To draw a ſtrait Line upon the ground if 
level, as between 4. and 6b, ſet up ſome marks or 
prickets, 3s c. and 4, ſo as they may cover or be 
1n a right Line, with 4.6, ſtanding at 4. and fo by 
them or more, if need be, with a Line or Chain 
one length after another, you may mark out the 
Line 4, 5. But it any Hill or riſing Ground be be- 
twixTt 2. and 6b, then muſt the two marks at c. and 4, 


be lo placed as to cover 5, and from c. 6, to co» 
Ver 4. 


Prob. IT. Fig, 2. 


To draw a Line paraiel to another , at any diſt ance 


aſſigned. 


Open your Compaſles to the diſtance given, ſup- 
pole c. ſet your Compalles in c. and take the 
neareſt diſtance to the Line 2.5. with which ſet- 
ting one Point in any convenient part of the Line 
a. b. deſcribe the Arch 4. to whoſe convexity if 
you apply a ſtrait Ruler from «c. the parallel Line 
is drawn, by the ſame direttion you may draw it 
upon the Ground, ſetting off your diſtance with 
the Chain, Cord, or Rod-pole, 


Prod. III, Fig. 3. 


To raiſe a Perpendicular upon any Line grven , either 
upon Paper, or upon the Ground, 


Suppoſe the point a.intheLine c.4.were the point 
aſſigned inthe Line given, open your Compalles to 
2 Convenient diſtance, and with one Foot 1n 4. 
| mark 
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mark out the Points c. and 5. then opening the 
Compaſles ſomwhat wider, ſetting one Foot in 
c. and b, ſeverally deſcribe the two Arches cutting 
one another at the Point 4. from which if you 
drawa Line to a. the work is done. To do this 
upon the Ground, take with a Line or Rule equal 
diſtances from 4. to c, and from a, to 6. then with 
a larger diſtance from c. and b. mark out the 
Point of InterſeCtion at 4, or it may be done by 
a Quadrant, or other Inſtrument with ſights, pla- 
cing the beginning of the Inſtrument upon the 
Line c. 6b. and turning the ſights to go degrees, 
that Line will be perpendicular, 


Prob. IV. Fig. 4. 


To raiſe a Perpendicular at the End of a Line. 


On the Polnt 4s. as a Centre, deſcribe part of a 
Circle 6, c. 4, with that diſtance mark out the Point 
c, from 6b, then ſetting one Foot in c, make a Point 
at 4. upon which Points c.d. croſs an Arch at e. 
then lay a ſtrait Ruler from 2. to e. which 1s the 
Perpendicular. Or 1a caſe you cannot convenient- 
ly come to wake a point at 4. then deſcribe the arch 
b.c. an'l with thar diſtance mark out the Point c. 
as betore, then lay a Ruler from 5, to c. and croſs 


the Arch at e, at which=IlnteſreCtion a ſtrait Line 


orRuler to 4.is a Perpendicular,Or ſaſtly,divide 4.4. 
into five equal Parts,and taking 4 of them with your 


Compallcs, {ct one Foot in ,. and deſcribe an Arch 


al 


® UV 
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at c. then take the diſtance from 9.to 5, and pla- 
cing one Foot in 3, with the other croſs the Arch 
at c. at which InterſeCtion a ſtrait Ruler laid to x. 
will be a Perpendicular, as Fig. 5. ; 

After this manner you may raiſe a Perpendicu- 
lar on the Ground by the Foot-Chain , ferting off 
40 Foot from the Point 2. to b. then ſetting dXF 

o Foot from b. to c. and 3o Foot from a. to cs 
the Perpendicular for 5, 4, and 3, delcribe aright 
angled Triangle, Fg. 6. 


Prob. V. Fig. 7. 
To het fall a Perpendicular from any Point aſſigned. 


With your Compaſſes ſet one Foot in 4. and de- 
ſcribe the Arch 5.c, again with that diſtance upon 
b. and c. croſs an Arch, as at 4. ſo afſtrait Line 
from a. to 4. will be the Perpendicular required. 

Another way, as at Fig.8, towards the end of 
aLine, as at . draw the Line 4. b. which divide 
in half at c, then with that diſtance draw the Se- 
micircle 4.4.4. cutting the Line at 5, a. in «, ſo 
ſhall a Line from 5. to a. be the Perpendicular re- 
quired, .-— 

Note, That all theſe Problems may more cafily 
be performed by help of a ſmall Square exaCtly 
made, or with any Quadrant, by applying one Leg 
of ſuch a Square or Quadrant to the Line given, 
you may by the other Side or Leg that toucheth 
the Point, draw the Perpendicular, 


Prob, 
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Prob, VI. Fig. 9. 


Any three Lines given, to make a Triangle of them. 


k Let the Lines given be a. 6. c. with your Com- Ci 
Y paſles take the length of the Line 2. and ſet it off 1s 

| from 2. toe. ſo alſo the Line 6b, and ſet one Foot an 
| in'd. and deſcribe the Arch at f. then take the ry 

| length of the Line c. and with that diſtarice ſet Þ gr. 


— 


| one Foot in e, and croſs the Arch made before at f. Þ th: 

then from that Interſection draw the Line e. f. the nu 

Triangle is finiſhed, | | ful 

Note, That if all the Sides, or two of them be Þ Pr: 

equal, the method is the ſame ; and by this di- w] 

rection you may draw any Trapezium, the Diagonal th 

| and Lines being given. - 
| l 

| Prob. VII. Fig. 10. p 
| An Anple given, to make another equal to it. C, 


| Let the Angle given be 5. a, c. firſt take off the yc 
14 length of 4,6, and ſet it off as f. 4. and deſcribe ar 
| the Arch f. e. upon the Point 4. then taking b, 
| the diſtance c. 6, ſer it off from f. to e. ſo a Line p! 
| drawn from 4d.to e, will make the Angle e. 4. f. A 
| equal to the Angle 5. a. c. 
Here Note, That in the equality or inequality 
| of Angles,we never regard the length of the Lines; 
wel for that is the greateſt Angle, whoſe Lines are fur- 
FOI ther diſtant one.trom another at the ſame diſtance 
ati from the angular Point, or Interſection of the two 
Hl Lincs, 
EMT Prob. 


C 29 3 


Prob, VIII. Fig. x1, 
To meaſure an Angle. 


Every Angle is meaſured by that Arch of a 
Circle deſcribed on the angular Point , wzz. 4. 
is the angular Point of the Triangle b. a. c. 
and 6, c. is the arch or mealure of it, Now eve- 
ry Circle is ſuppoſed to be divided into 360 de- 
grees, every degree into 60 minutes, &c, therefore 
| the arch 6b. c. muſt be ſo many degrees and mi- 

nutes of the whole Circle 6, c, d. e.f. which to mea- 
ſure, you mult have a Circle or Semicircle, called a 
Protrator, Or by a line of Cords, by either of 
which you may thns meaſure the Angle, wzz. let 
the Angle be 6. a, c. place the Centre of your Circle 
or Protractor ſo on the Point a. that the beginning 
thereof may lie on the Line 4. c. ſo ſhall the num- 
ber of degrees interſeted between 5. ande. be the 
meaſure of the Angle , which here is 45 4. for 
c, 4, is go degrees, or a quarter of aCircle, and 
c,b. is half of it, If you uſe the line of Cords, 
you muſt take off 60 degrees with the Compaſles, 
and deſcribe the arch 5. c, then take the diſtance 
b.c. with your Compaſles, and that diſtance ap- 
plied to the Scale, will give the meaſure of the 
Angle 6b. a, c. 45 degrees, as aforeſaid, 


Prob. IX. Fig. 12. 
To make a true Square upon any Line given. 


Let the Line giyen be a, 5, vpon one end, as at 2. 
raile 
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raiſe a Perpendicular, as 4,c. then take the length 


of 4a.b. with your Compaſlles, and with one foot | 


in a. ſet off that diſtance to c, upon which point, 
and at the ſame diſtance, croſs an arch at 4. and 
with that ſame diſtance ſet one foot in 6. deſcribe 
an arch croſſing the other , from which Inter- 
ſeions 2 Line drawn to 4. and to 5. finiſh the 
Square 4. 6. c. 4. The ſame dircCtion will ſerve to 
make a long Square, the length and breadrh being 
21VCN. 


Prob. X. Fig. 13. 
To make a Rhombms, one Side being given, 


It the Angles be not limited, draw any Angle 
at pleaſure, and let the Line given be a. b. which 
being taken with your Compaſſes, ſet it off from 
a, tO c. equal to a, b. then with the extent of 4,6. 
upon the point c, croſs an arch at 4. in like manner 
at 6, deſcribe another arch, croſſing the other at 4, 
at which Interſe(tion draw the Line 4.6, and g.c. 
Note, If any Angle be given with the Side to 
Iimit the Content, you muſt ſet off the. Angle by 
Prob. and then ſet off the Lines as directed, 


Prob. XI, Fig. 14: 
To make a Riombvoides ,, the Sides being groen. 


If ncither the Angle nor Diagonal be given, then 
make any Angle, as here 6, a.c, then ſuppoſing if 
the Lines given be _ e. h. g. ſet the length of 
g: b, upon a. c, fee; dt a, b, then with that 

extent 


Ti 


( 15) 


extent of the Compaſles, ſet one foot in c._and 
make an arch at 4. then take the length of g. 6, 
3nd with your Compaſſes one foot in 6. croſs the 
arch made before at 4, from which Interſetion 
draw Lines to 6. and c, and finiſh the Rhowbeides. 


Prob, XII. Fig. 16. 


To make a Trapezium, ihe Diagonal and Lines 
gruen, 


The Diagonal is a right Line , paſſing through 
the midſt of any Figure from one oppolite Angle 
to another , and dividing, it into two equal Tri- 
angles, which Line let be e. f. whoſe Sides are the 
Lines a. b.c. 4, with your Compaſles take the 
length of the Line @, and place one foot in ec, and 
with the other deſcribe the arch at g. then take 
the length of the b_ b. and with one foot in e. 
deſcribe the arch at 5. then taking the length of 
the Line c. with one foot in f. croſs the arch at g. 
and taking allo the length of the Line gd. in the 
point f. croſs the arch at +4, fo ſhall Lines 
drawn from thoſe Interſeftions, make the Trape- 
Zum required e, f. g. b. 


Prob. XIII. Fig. 15, 


Any three Points given, how to deſcrive a Circle that 
ſhall paſs through them. 


Any three Points make a Triangle, as Fig. a. b, c, 
therefore to draw thoſe three Points into a Circle, 
ts but, to cut any two Sides 4. 6. or d.c. into two 
equal 


—  —  —_— — —  —_ 
- 


gr = A neImo Ir Iny 
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equal. parts by Prob. 1/1. and draw the ſtrait 
Liness for at the point of their Interſetion;as at 
d. is the Centre where the foot of the Compaſſes 
muſt be ſet in, to deſcribe the Circle that will paſs 
through tholc three Points. 


———R——_ 


Of the Meaſure of I.imes. 


The common Mcaſures uſed in England are ex- 
preſſed in the following Table from one Inch to a 
Mile, both in long Meaſure, and in ſquare Mea- 
ſure, 

And here it will be very requiſite to know, 

Firſt, That Timber, Stone , Earthwork , as 
Gardens, Alleys, Board, Glaſs, &c. are meaſu- 
red by the Foot, 

Secondly, That Lands, Woods, Brickwork, &c. 
are meafured by the Perch or Pole. 

Thirdly, That Pavings ,, Plaiſterings, Wain- 
ſcotings, are mcaſured by the Yard. All linen and 
woollen Cloth, Stuffs, Silks, &c. are by the Yard 
Ell. 

Fourthly, Carpenters Works, as Flooring, Par- 
titioning, Roofing, Tyling, the Ground.plot of 
Houles and whole Buildings , are meaſured by a 
Rod of 10 foot long. That, every way laid out 
6r multiplied by itſelf, is called a Square, contain- 
Ing 100 ſquare feet, 


— 
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Of meaſuring of Superficies. 


—— 


Firſt, To meaſure or find the ſuperficial Con- 
tent or Area of any right lined Figure, you muſt 
firſt know , that as there is in a Foot 12 Inches, 
lo 12 times 12, Or 144 ſquare Inches, is a Foot 
(quare ; ſo alſo as there is z Foot in a Yard, there 
are z times 3, viz. 9 ſquare Feet in a Yard ſquare, 
and 10 of the other parts of Meaſure, as in the 
foregoing Table. 


——_ -— 


Prob, XIV. 
To find the Content of any Triangle. 


Secondly, The Content of all Triangles,whether 
right, acute, or obtuſe angled, is found by mul- 


liplying the whole Baſe of the Triangle by half of 


the Perpendicular let fall upon the Baſe, or the 
hole Perpendicular by half the Baſe. 


Tyirdly, That all right lined Figures , w 
EG 


hethec 
alone, 
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alone, or as parts of 4, 5, 6, or more ſides, may ; 
be reduced to Triangles, and by adding up the | 
Contents of all the ſeveral Triangles, their Con-F 
tent found out by the general Rule aforeſaid,which : 
therefore ought to be remembred. To make this} 
Plain, being of ſo general uſe, I ſhall make one 
Example, viz. ſuppoſe in Fig. ix. d, e. the Baſef' 
ot the Triangle 1s 44 Feet, and the Perpendicu-F} An 
lar f. b, to be 20, Now whether you multiply the 
whole Baſe 4. e. 44, by half the Perpendicularſi Fi 
/.9. 10. or multiply 20. the whole Perpendicular qic 
by 22. the half of the Baſe, the Product gives the the 
Content 440 Feet , for the ſuperficial Content of? by; 
Area Of that Triangle. * oft 
Prob. XV. the! 
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giv cs the Areaor Content , Example Fig. Xxll. y | Per 
Lie Square be 

17 Inches length multiply ofic fide by rhe 6 

17 Inches breadth ther,the Product is the nun 
— ber, viz. 289 ſquare Inche 


1:9 contained in that IP" 
17 ſo alſo ſuppoſe Fjp. xii. 

————> 11de to be25,the ot ſider 

29) which mulciplied togethelp 


produceth 325 ſquare Feet, 
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0 / Prob, XVI. 


hÞ” 7o find the Area, or Content of a Rhombus or 
s Rhomboides. 


ef: Let fall a Perpendicular from one of the obtuſe 
-F Angles upon the oppoſite ſide, that ſide multi- 
e&: plied by the Perpendicular , gives the Area, 
ry Fig. xill, the fide 4. b. 20 yards, the Perpen- 22 
r= dicular 14 give 2280 ſquare yards, For _* 
KF the Rhomboides divide it into two Triangles 82 
Xt bya diagonal line drawn between either pair 2? 
+ of the oppoſite Angles, as a. d. in Fig. 14. 280 
then from tbe oppoſite Angles either at c, or 6, let 
© fall a Perpendicular upon that Diagonal, as 5b. 0. 
(| then multiply the length of the Diagonal by the 
«| Perpendicular 6, o. and then you have the Area. 


Diagonal 19 Rods, 


| Example: Suppole the Yor nd. 3 


Content 95 


Prob, XVII. 
To find the Content of a Trapezium, 
j 


Divide it into two parts from Angle to Angle, 

5 3s Fig. 16. is divided by the Diagonal e, f. then 
5 from the other two Angles, viz. g. 6. let fall Per- 
pendiculars upon the Diagonal. The ſum of half 

& the length of theſe Perpendiculars being multi- 
| C2 plied 


Example: Suppoſe the Diagonal e: f. 33 chains, by 
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plied by the ſumof the length of the Diagonal,or Þ 
common Baſe, gives the ſuperficial Content, 


the Perpendicular 
the Perpendicular 


The Sum of both Perpendic. 


the half Sum 
Bcing multiplied by the Diagon. 


The Content or Area 
Of Foreign Meaſures. 


The Foreign Meaſures moſt made uſe of in For- | tion 
tification, are the Pariſian, Rhineland, and Venetian Þ 5 Of 


Feet, which, in proportion to the Ergl;ſh Foot, 


divided into 1000, are as followeth : 


[Pariſian Rhineland Venetian| 


Ry 1.1068 1.1033 I. 1152 
theſe Tabley/2-2136 2.2066 2. 2304 
A 3.3204 3.3099 3. 345 
on an]4 4273 4-4133 4- 4608 
ſe | would 5.5340 5.5166 5. 5768 
many Engliſh 6.6408 6.6919 6. 6912 
Feet are &[7+7477 77233 T7 8064 
8.8546 8.8266 8. 9216 
9.9613 99299 9.10368 


En 
II 
5 an 
3 find 
28 
I'4 F; 
33 
42 
42 E 
RE. 16] 
462 for 
whit 


aal tro 755 We 
So, againt D 
5O 576 
5 Of] lides 
— 0 
which ad- Cont 
ded roge- 869] E. 
ther, is Fig 
K 42 
tiplic 


And 
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And the laſt Figure cut off, gives you $65 
Engliſh Feet equal to 755 Venetian. Or if you ſay 
- | by the Rule of Three, If 1000 Engliſh Feet give 
1 f? Venetian, what ſhall 75 5. multiply and divide, 
and you will find 869, as before. Thus you will 

hind 985 Pariſian Feet to make 1052 Engliſh. 


g00 9g613 Or if 1000 require 

8 $854 1068, what ſhall 985, 

Example : 5 53 Which multiplied and 
— — divided, gives 1052,a45 

o85 1052]0 before. 


Here Note, That the Engliſh Rod or Pole is 

16 Foot and an :, but the Rod of xo Foot is beſt 

for uſe, That the French reckon by the Toe, 

which is 6 of their Feet :or a Meaſure in Fortifica- 

r. | tion. The Venetian account by the Pace, whichis 

| 5 of their Feet. The Dutch by theRaqd of 12 of 
t, F their Feet. 


Prob, XVIII. 
To find the Content of a Regular Polygon. 


it Draw a Line from the Centre to the middle ot 

any ſide, half of the Perimeter ( or halt of the 

7 | fides,) being multiplied by that Line, gives the 
- | Content, 

7 Example : Admit the Polygon be the Hexagon: n 

Ms 18, whole ſides are 7co Fcer, 6 times 700 

K 4200. the half of which is 2100, which mul- 

tiplied by the Perpendicular, which is 602, gives 

dF 1264200 Feet for the Content of whe Po'yz- 1, 

G4 Ihs 
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This Eſtimate being only in ſquare Feet, will want 
2 Reduction to a higher Denomination , I have 
therefore, for ſuch like Caſes, added the Table of 
Square Meaſure, by which you may, by Inſpection, 
find out any Denomination. 

Example: Suppoſe I would reduce the aforeſaid 
Number into Acres, I therefore look into the 
Tabk, and find Feet in the top, and Acres on the 
ſide, and in the Column anſwering thereunto, 1 


find 43560 Feet to make one Acre, I therefore Þ 
divide 1264200 by 43560, the Product whereof F 
is 28 Acres, and 4510 Feet 3 which by the ſame Þ 


way I find to be 1 Chain, and 164 Feet, the Con- 


tent of the Polygon required, 


Prob, XIX, 
To find the Content of an Irregular Polygon. 


Divide it into Trapezia*s and Triangles by Dia- 
gonals, then find their Content ſeverally, and ſum 
up altogether. 


Example: Suppoſe Fig. xix. an irregular Polygon 


divided into 3 Triangles by the Lines a, 6b. a.c. 2nd 


d.b. whereof two of them being upon the ſame F 


Baſe 4.6. make up a Trapezuum , whoſe Content 
may be found, as was taught in Prob, 17. then there 
remains the Triangle a. e. b. whoſe Content may 


be found by Prob, 14. then adding the Content of F 


the Trapezium to the Content of the Triangle, 
you have the Area-or Content of the whole Pch- 
gon:an F Igure, 

Come we now to the Art of Fortification, 


CHAP, 


CTY FR VO wx S&T YM rw 


( 23 ) 


CHAP. IM. . Place II. 
The Diwvifton of F ortifecation: 


| T Ortification, or Military Architecture, is a Sci- 
| ence how todefend and fortifie any Place, ſo 
* that all parts of it may mutually defend and alliſt 
| each other againſt the Force of an Enemy, 


The Diviſion of Fortification, 
The whole Art is divided into eight Parts, 
viz, Defenſive, Offenſive, Natural, Artificial , -:1- 
cient, Modern, Regular, and Irregular, 


Defenſroe Fortification ſhews how a Place is to 'c 


| defended againſt all Force and Violence ol an 
| Enemy. 


Offenſive Fortification ſhews how to Beiicye, aid 
take a Fortified Place. 


Natural Fortifications have theſe Advantages,they 


) 


| cannot eaſily be undermined , they are naturally 
| ſtrong, difficult to be ſcaled, may be built up with 


(mall Charge, and are 1noſt calic to be dc- 
ſended. 

In Artificial Fortificat ions there ought to be con- 
iidered the ſituation of a Place, the nature cf the 
Earth, the condition of the adjacent Country,and 
the Figure. 
cC a \T1ctent 
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Ancient Fortification was plain and rude , 2 all 
Beginnings are wont to be, At firſt Walls were | 
raited to ſuch a Height, as might keep off the Ene. | 
my from ai eaſie Aſcent by Ladders, and Loop or: 
Port-holes were made in the Wall, Afterwards} 
they added to the Walls a Breaſt-work, the Top}. 
whereof was left open at certain Diſtances, ſo that | 
covered with their Battl!ements they might defend 
themſelves, and through thoſe Intervals beat offthe 
Enemy After this were made round Terrets or 
Towcrs to'cover the Walls, and to add moref 
ſtrength ro them. 

Modern Fortification 1s that way of Defence which 
is now uſed, turning the Walls into Ramparts, the 
round Towers into Bulwarks, fitted :vith Face and} 
Flank. and encloſing the whole with cight or ſtrait 
Lines, ſo that” all parts of the Fortification ſecure 
and defend each other. 

Regular Fortification is, when a Place or Town 
hath cqual Sides or. Angles, 

Irrexular Fortification is , when a Place hath un- 
equal Sides , and unequal Angles. ' 


C H A P. IV. PlateIV. 
A further Definition of Fortification. 


7 Ortiſication 3$ al.u dividcd into three princi- 
4k pal Farts, VIZ. lcmgra bis R O- thy gr aphie, and 
DCU rraphtc, | | 

Ichne- 
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kchnogyaphie 1s a Repreſentation or Ground=plot 
of any Fort or other Work either mzde, or to be | 
built, drawn or delineated on Paper, ſhewing and | 
deſcribing its Form and Proportion, with all its 18} If 
Lines and Angles, and all other parts belonging it l. 
r0 It, 
Ortbographie, or Profile , 1s a perpendicular or 
upright Draught of any Fortification as it doth 4 
reſent itſelf: ro the view bein: finiſhed, ſhewing 
all the Breadths, Heights, Depths and Lengths of 11! 
the Rampart, Parapet, Ditch, or Covert-way, vl 
Oc. in. 
Scenographie 1s the Model or Draught of any | 
Work preſented with its ſhadows, according as the I j 


Work itſelf ſhews with its Dimenlions according [| 
to the Rules of ProſpeCtive, all which will more WAR þ 
plainly appear to the underſtanding , by Plate i" 
IV. 


—_— 


—_— 


CHAP. V. Plate V. 


The Defmition of the principal Lines | | f 
and Angles in the Ichnography, ac- vl 
cording to the Latin, French , and 


Engliſh. 


PF" HE principal Line to be regardet in al! For- Ji! 198 

tifhications, is the outward cr exterior Line \ 
bounding the Kampire, at the Foot next to the \ 41 
Ditch, trom which Balis all the reſt of the Lines 1! 
depend. \ Latin, F 


GK or L O 


E O 

G F 
zooFk 
& 
EFGHI 
C D 

G L 
QD or QC 
QLoQG 
CQD 
CDX 


H GG F 


EK Formoz 


FFKGOmLo 


Latin, 
Vallum © Mv#- 
nmen. 
Cortina © Choy- 
aa. 
Ala propugna- 
cult, 
Collum. 
Capitals. 
Linea defenftio- 
ms figens. 
Linea ſtringens. 


Ala Cortina. 
Factes propugna- 


culs, 
Liberhm ftrin- 
ent 1s. 
Ale contrnuatio. 


Propugnaculum 
wel munt10. 
Latius Arcs. 


Latis multan- 
gul: exteriors. 


Radins Caſiri. 


Radins mult an- 
gult exterioris. 
Angulis Centrt. 


Angrl'ts Figs. 


Angulis propug- 
nacult, CY An- 
oulius defen(rs. 

Angulrs als ſub- 
tens frye an- 
gulrs ftringen- 
tis Of Cortine. 

Anzulns ſubten- 
ſres complemen- 
to Cortina, [rue 
Angulns ſlr1m- 
gentis © al. 
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French, 
Rampart. 


Conurt:ne. 
Flang ou leFlanc. 


La dem: gorge. 

Capitale. 

Ligne de deffenſe 
Fichante, 

Ligne raſante,ou 
Flanquente. 


Second Flanc, on 
Flant oblique. 
La Face. 


Face prolongee. 
Flancq prolongee. 


Baſtion, ou Bou- 
levart.  .. 
Coſte au Polygone 
Imterieur. 

Polygone exteri- 
eur. 

Le petit Demi- 
aiameter. 

Le grand Demi- 
A ameter. 


Anzle au centre. 


Angle Polynone. 


Angle Finmque, 
ou Angle dit 
Bſt:on. 

Angle Flanquant 
INFCrFLeNy, 


Anole ae In 
lananuante 


an Han q 


Eneliſh. 
Rampure. 


Curt ain. 
The Flank, 


The Gorg or Neth, 
The Capital, 
Te fixed Line 
ence. 
Tenge 
of Defence , or 
ne ſtringent. 
Second Flank 


The Face. 


The Face vv. 
lonped, 
The Flank pro- 
longed. 
A Bulwark , or 
Baſtion. 
The inwars P9- 
lyzon. 
= outward Po- 
'70N, 

The Little Ser - 
diameter. 
The great Sem:- 
anmetcyr. 
Angle of th: 

Centre. 
Anmele of the F 

gee, or of tie 

Potyzon. 
Ange of thc Bn 


70M. 


The Anele of the 
Curtain, and 
flanking Ie 
of Def T1TLO 

The Angle of th? 
Flmk 5 and 
flanking Line 
of Defence. 


Latin. 


: 
» 
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Latin. French. Engliſh, 


GrFEormzl Angulus Facies Angle au Flancy Angle of the Face v Fil 
& Alz. Of de Face, ore and Flank, 
Anglo de Ef- 


ane. 

GRL Angulus decuſſa- Able ae Tena- Angle of the Te 
tuonis vel An- ihe, Ancle mail. 
gulus defen=- flancquant ex- 14 
dens. terieur, F 

ECFor Angulns deter. Angle Firrime _tngle forming | 
minans Alam. PFlancg. the Flank. 


Note alfo, that A. B. is the Baſe of the Ram- 
pire, B. P. thre breadth of the Ditch or Moar, 
B. R. the Eſcarpe or Slope of the Ditch next to 
the Wall, S.P.S. is the Contraſcarpe, that is, the 
ſloping of the Moat contrary to the Eſtarpe, P.T. 
1s the Covert or cloſe way which is left above the 
Moat next the open Field, 7.7. is the Glacs or 
| Eſplanade, a kind of Parapet which loſeth itfclf 
; inſenſibly, level with the Earth, 24. N, Cazcmates 
"WR or Retreats made in the Flank to hre upon the 
Enemy. 


Of the general Parts of Fortification. Plate VI. 


J The whole Art of Fort ificat 108 IS principally 
7 comprehended in two general Parts, the firit of 
Defence, the ſecond of Offence. 

The defenſive part ſhews how a Place 1s to be 

| defended againſt the force and violence of an Ene- 

my, and conſiſts chiefly in thele five following 
Parts, 


1. In the principal Works of a place , which 
are Bubwarks, and the Curtain between them, &c, | 
| 2, In " 


Bridges, 


( 25 ) 


2, In the Outworks, which are the Moat or 


Ditch, the Ravelins , Half-Moons, Tenailes, Horn | 


and Crown-Works, &C. | 

3- Inthe inner Buildings, which are the .4-- 
Mories, _—_— or Store-houſes, Corp de Gard;, 
ls, Houſes, &C, 

4. In the accidental Works, which are Re 
zrenchments, Counter-approaches, Countermines, QC. 

5. In theGariſen,or ſufficient number of Men, 
with the Ammunition, Arms of all forts, preat 
and little Gzs, with all other Stores and Proviſion 
whatſoever. All which are repreſented in Plate 6. 
VIZ. 


A. is a City or Town. 
B. the Magazine, Storehouſe; or place of Ren- 
' dezyous. 

C. The Market-place. 

D. TheGround-plot of the Houſe. 

E. The Streets. 

F. The Cittadel or Caſtle. 

G. The Governor?s Houſe. 

HT, The Hutts or Lodgments of the Soldiers, 

I. Is a Baſtion or Bulwark, 

L, Is a Baſtion with Cazemates, with the Port- 
holes or Embrazures. 

M. A Platform. ; 

N. A Cavalier, 

O. Is a Contramine, 

P, Is a Retrenchment. 

2. Repreſents the great Buildings,viz.Churches, 
and other publick places, 

R. Is the Rampire with its Parapets, fc. 

$. Is the Ditch or Moat, ,0 

T. The 


( 29 ) | 
7. The Foreland, Barm, Liſire, or Cordon by 

M. Mallet. 

: E® 7FV. The Bridge. 
IF. Ts a Ravelin. 
. EF IX. bs a Half-moon. "ny 
Z, Is a ſingle Tenaile ; 1. is a double Tenaile; | 
. 2, is a Swallow Tail, Owwrage a Queve 
Tronde, in French, 3, is an Hornwork z 4. is 
a Crown-work;z 5. is a Crowned Horn- | 
work; all which Parts we ſhall more | 
particularly explain in the following Diſf- | 
courſe. 


om” TT 7 ws 


' 
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| 


Of the general Canons and ſpecial Rules | | 
{ which are to be obſerved in all Forti- [1 
fecations. { | | 

f 


eee EE LS 
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| N fortifying any Place, there is to be obſerved 
theſe ſix following Parts , wiz. 


1, The Defence, 2, The Offence, 3. The 
Earth, 4. The Nature or Situation of the Place. 
5. The Nature of the adjacent Country. 6, The 
Form Or Figure, 


For defending a Place, obſerve theſe following q| 
Rules in the Ichnography, 


Firſt. 


(30) 


Firſt, The Form of a Fort muſt be ſuch, that 
all its Parts may flank and be flanked, that is, de. 


fend one another. 
Secondly, The Fichant or fixed Line muſt not ex. 


ceed a Myiquet-ſhot, The beſt Proportion, faith Þ 
Taquet, will be 750 or 920 Feet. Sir Fonas Moor Þ 


faith, The Line of Defence fixed , or which is 


near <qual to it, viz, the inferior Polygon muſt 
not be lopger than $oo Feet, nor ſhorter than Þ 
500, Borcklern faith not under 60, and not above 


70. Rhyneand Perches, Travaux de Mars 120 
Toiſes. 


Thirdly, The Baſtion or Bulwark muſt not be 


too great nor too little, but ſuch as may receivea 
lufficient number of Men, and afford room enough 
for the travetfing Guns, and performing other 
Military Duties. 


 Faurthly , The Angle of the Bulwark muſt nat Þ 
be leſs than 60 degrees, nor-much more than go; Þ 
for if it be too ſlender, ?tis eaſily batter*d by the Þ 
force of the Cannon, if too obtuſe or blunt,*twill F 


be the ſooner beat open at the Point. 
Fifibly , The greater the Ang/e that is made by 


the outward Pagon, and the Face, tbe greater is 


the defence of the Face, And this Maxim Sir 
Fonas Mot# holds io eſſential, that it ſhall try the 
goodneſs of all Inventions for what kind of For- 
tification loever. 

Sixthly, The Angle of the Flank and Courtain 
mult alwavs be a right Angle, that ſo as well the 
Ceurtain as the Face may be the better defended , 
and the A»gles of the Face and Flank be the ſtron- 
ger : But Sir Jonzs Moor ſaith, There 1s no more 
Virtue in a Rigit Angle than in another, an the 
nge- 


( 238 } 


Cngeniers of this Age leſſen the Angle, keeping 
notwithſtanding a due ftrength for it, rather than 
want the Flank in the Courtain: For that Fort,faith 
Taquet, is far the ſtrongeſt, which keeping the reſt 
' of the Maxims, hath alſo Flanques in the Courtain ;, 
© And without which, Borcklern tells us, a Fort is 
{ Seventhly , The Face of a Bulwark ſhall not be 
n © ſhorter than the half of the Courram, nor longer 
re © than the whole. The Flayk muſt not be leſs than 
o © the 4th part of the Face, nor bigger than half the 
| Face, And the Gorge or Demigorge Line muſt not be 
ze &® much longer or ſhorter than the Flank; in theſe 
4 three Do and Goldman agree. 
h Eighthly , Ja ſhort, That Form of a Fortification 
x © will be the belt, that hath the largeſt Fanks in the 
* Baſtion and Courtain,the Gorge Lines very large, the 
at © Angle of the Baſtion a Right Angle, or near to it, 
the Fichant Line of Defence at moſt not ex- 
ie | ceeding a Muſquet-ſhot, 


q\ CHAP. VIL 


a | _— I proceed to the laying down any For- 
tification, | ſhall ſhew how to deſcribe the Pc- 
» | 20s themſelves; and firſt, 


Prob. VIE. Fig. 1. 


How to inſcribe any Figure or Polygon within any Circle, 
Let 2. d. 
ee o 


4 
Z 

ee 5 
"OY Repular | 6 

7 

> 


e, be a Circle given, 2nd it is required to find the fide of 


b 

] ſono. I [Triangle | \ 60 
| [90 [D egrees. or Tetragon whoſe | 90 
p 


—_ 


*2p1 03 3y2waJdwoyY 2Y.L 


| parts of a| Pentagon | Angle | 108 


Sides or Au Crock arthe Hexagon at the | 120 


Figure 
made , 


Angles, 351 43: Heptagon Figure \ 128 
coat] 45 | Angles of <5 Op, 4 


Octagon or Po- 135 

OY , Ermneagon lygou | 140 

—_ e _ [om CON- {44 
een a Hen ecagon | raineth 14; 


| Dod: ecagon |) [150 
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Firſt, Through the Cexrre c, draw the Diameter 
* or Line a. c. b. | 

{ Secondly, Take with your Compaſſes half the 
| Diameter a, c. Or c. b, and ſetting one foot in 4. 
with the other make the marks f. g. and draw 
the line f; 4. g. which ſhall be the ſide of a 7r: 
angle that will be inſcribed in that Czrcle. 

Thirdly , Draw the line 4,e, through the Centre 
c, cutting the Diamerer a. b, at Right Angles, and 
| draw the line +, 4, which ſaall be the fide of a 
Square, which will be inſcribed in that Czrcle. 
| Fourthly, Set one foot of the Compaſſes in þ. and 

extend the other to 4. and draw the Arch 4. 5. 
| then draw the Right Line 4, ;, which ſhall be the 
lide of a Pentagon, 

Fifthly , Any of the Semidiameters c, a. c. d. c. v. 
| or c,e. are the ſides of an Hexagon. 

Sixthly , Half of the line f. g. viz. 5.f. or b. g. 
are the ſides of an Heptagon, 

Seventhly , Divide the line 4.4. into two equal 
parts, as at 0. and draw the line c. 0. &. fo ſhall a 
line drawn from a, to &. be the ſide of an O.7a- 
TON, 

Eighthly, Divide the half of the Circle line f. 
2.7. Into 3 parts, and a ſtrait line from pg. to one 
of them, viz, at p, will be the fide of a Nonagon, 
" F,9meagon, 

Ninhly, The line c, 7, is the fide of a Decagon, 

Tenthly, The halt of the line þ.j, will be the 
lide of an Entecagon, and that diſtance *. /. PIVES 
the ſide of a Dodecagine that may be inſcribed In 
this Circle, Or any Circle being drawn from any 
Pretrattor, or a line of Chords 5, if from the ſame 
you take any of theſe Numbers off with your 
D (CC 74 
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Compaſſes, and work ſo many times as your Figwe 


hath ſides, you will deſcribe the Figure deſigned. D 
Or a Right Line drawn from each end of the Line Þ 5 


viven to its oppoſite S;de and Argle at the Inter- ÞÞ 2 
ſetion , gives the Centre of a Circle, which ſhall Þ 
divide it into the Sides of the Line given, | 


Prob, II. Fig. 2. Plate VII. 


To deſcribe a Circle to contain any Polygon , whoſe 
Sides miſt be anſwerable to the Line given. 


Suppole 4. b. the Line given, then with that IÞ 2 
diſtance deſcribe an Faquilateral Triangle , as by Wh 1 
Prob, V I, then from the Centre c, in the middle IM 4nd 
of a.b. draw a ſtrait Line 4d. e. as by Prob. 11], ct 
which croſs at Right Angles through the Centre, as kt 
the Line f. g. then at the Point c, and open your 
Compaſſes to 4. and with that diſtance deſcribe the I fror 
Circle a, f. e. g. b. then with the ſame diſtance | fror 
with one foot in e. make a croſs at h, and with *op 
one foot in g. mark out z, ſo is the Quadrant e.g tal 
divided into three parts, which divide again each WW” 7: 
into three more, lo is the Quadrant divided into 54 
nine parts or degrees, numbred 10. 20, 30.t0 9-, 
then with one Point of your Compaſſes in c, extend betw 
the other to pr. at go. and ſo crols the Line 4. e, (W4e 2 
et Zo then open the Compaſſes to So. and crols the 7, 
Line 4.e. at 4. ſo to 70. and croſs the Line 0. Line 
at 5. fo alſo to 60. which will cut the Line 4.e. ©, 3- 
in the Canrie c, Or 6, and ſoon to 10. and 12. voth , 
ſo thar each Point 3. 4.5. &c. be a Centre to d&- if, 4: 
{cribe a Circle, which ſhall contain a Polygon of 10 
many Si#cs as 18 nimbred on the ſeveral Cerire;, 
m3- 
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making the Line 4.4. equal to the $S;des of each Po- 


| hygon as was required, And thus may you make 


any Line of Chorgs to 2ny Circle or Radins what- 


| ſoever, 


Porb, II. Fig. 3. Plate VIL 


| How to delmeate any Regular Fortification upon P a= 


px, Geometrically, rwo ſeveral ways. 


Firſt , Suppoſe an Hexagon, whoſe Side or Poly- 


| gon interior 1s c, d, upon halt of which, as c, f. 


make a Square c. f. h.g. and draw the Lines a, c. 
and 4.4. and draw the Djagonal Line h, f. which 
cuts the half Djameter a.c. at j, from which Point 
kt fall the Perpendicular 5. k. which ts the length of 
the Capital Line, which ſet off from c. to /, and 
from d. tor. then draw the Lines /. f; and f.r.and 
from the middle thereof, as at »». and s. let fall 
Perpendiculars upon c, d, at n.and t. 10 Is /. c. Capis 
tal, 1. m, the Face, m. n, the Flank, c, nm, the Gorge, 
n,t, the Curtain, This do for the reft of the 
Baſtions, ſo ſhall the Grownd=plor be deſcribed. 

Here is to be obſerved , 1. That the diſtance 
betweefi the poiats of the Baſtions in Great Royai 
ae always 80 Rods. 

2, That the Face-line is always the half of the 
Line of Defence, : 

3, That the Ft is half the diſtance between 
oth Polyoons. 


8 4. That the Courtain 13 balt of the Exrerior P(- 


19973, 


D 2 Prob. 
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| Prob. IV. Fig. 4. Plate VII. 


How to deſcribe any Regular Fortification upon Pg. l 
per Geometrically, with one opening of the Com- 
paſſes, 


Upon a Line given 6, a. find the Centre 9. by Þ 
| Prob. Il. and draw the Lines 6, q. a. then at the Þ 
end of the Line a. with its length «a, b. deſcribe 
a Semicircle b.c.d,e. then with the ſame diſtance 


—_———_—— 


OCORENEAS _ims— —__ —— 


at the Points c. and b, make two croſs Arches to cut Þ 
each other at f. from which Interſection» draw 2 
| Line to 4. and to e, and likewiſe from 4.to 6b. and, 
and alſo from pg. to e. ſo is a. h. the length of the 
Gorge, h.i. the length of the Flank. a.i. the length 
| of the Capital ;,n, the length of the Face. all which 
may be ſct off upon the reſt of the Baſt ions, and bo Þ 
may your Figure be finiſhed. 


—_— ——_— 


CHAP. VIII. Prob. I. 
How by a Line ot Chords to deſcri: 


any Fortification , hawing only tmi 
Angles given. Plate VIII. Fig. 1. 
E T the Line given be 4. p. upon 4. 4 
], Centre, with the Chord of 60 degrees take! 


; from your Scale 5 deſcribe the Arch b. c. 4. the 


from b. fet oft halt your Pelyz on Ample, which | 
VO. 


Plate VIIr 
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your Fort be an Hexagon, as here you will find it in 
the Table in pag. 32. to be 120, the half whereof 
is 60 degrees, which ſet off from c, to f, and from 
c,to g. and draw the Lines a. b, and a. d. then 
take off the diſtance of + part of the half Polygon 
Angle, viz. 20 degrees trom the Line of Chords, 
and ſet 1t from a. to e, the length of the Capiral. 
then draw the Line e. f. parallel to a, b. which ſhall 
be the inward Polygoy, Then upon the Point e 
with the Chord of 60 degrees, deſcribe the Arch' 
þ, r. then ſet off 4o degrees for the A4ng/e,formin 


the Flank from your Line of Chords, and ſet it off 


from h, to r. then draw out the Lines e. r.and a. f; 
ſo ſhall the Interſe&;on at &. mark out the Face of 
the Baſtion , then from &, let fall a Perpendicular 
&. vo, which ſhall be the Flank, and eo, the Gorge, 
and o. f, for the Courtain. Or let a. p. be the 
angular Point of two Baſtions, Onthe Point a, de 
(cride the Angles 9. a. p. _ 4.4, Which in this 
Figure of an Hexagon 1s 60 degrees, as the Arch 
b. c, then take halt the Angle of the Baſtion, which 
here is 40. and ſet it from «c. to f. then draw 
the Line f. e. parallel to a. p. and proceed, as be- 
fore directed. The reſt of the Baſtions may be 
ſet off from this, and fo finiſh your Work, 


Prob. Il. Fig. 1, Plate VIII. 
How to find the Angles of any Fortification, 


The Angle of the Centre e. 4. h. is found, by 
dividing 360 degrees by the number of its ſides, 
as 360, by 5. gives 72. for a Pentagon. 360. by 6. 
gives 60, for an Hexagon, 6c. The Angle of the 
D 3 FCAT 
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Figure or Polygon h. e. g y' found by ſubſtraCtin 
the Angle of the nt from 180, for the Angle 
of the Centre and [Angle of the Figure makes two 
Right Angles. The Anple of the Buhvark Or Ba- 
ſtion k. a. k, is found, 1F to half the Argle of the 
Figure you add 15 "0 whany ſome add toit 20 de- 
grees. The Angle a. f. e, or k, f.o, is found, 
if you deduct ; the Angle of the Bubwark from i 
the 4ng/e of the A gore, for becauſe e. bh, and a. y 
are parallel, le e. 4. 5, is equal to 9. e, 6, 
an @, f, 0. 15 E our «"$--, oh s. The Angle o. kf. ls 
had by ſubſtracting the Angle E. f, o. "0m go de- 
grees, for ſince &. o, ff is S Rig wn le, 0. - 
and &. f. o, muſt make another R: gle. 
Angle a.t. p. will be found,it you Rile fog the Pr: 
& f. 0, which ſubſtract from 180 degrees the 


Ce 
mainder is the Angle 0.t. | 2 Or a. . for the dog 


&, f. 0. and f, ». 0, are equal by con ruction, ther 
fore &. f. 0. doubled is equal to them both, Now 
theſe ztwo Angles being known in the Triangle 

b] allo will be known, Eucl. 32.1. 
and 0. #. f, is equal to a. z. p. by ' Eucd, 15. 1 
The Ample 0, &.o. is fourd, if you ſubſtrat 0. k, f 
from 180. for 0, &, a. and 0. &. f. make two Right 
Angles, E ucl. 13+ 1, The Angle an 0, is found 
by ſubſtracting 9.6. half the Ang le of the Figure 
iound from 180. oe 9.4.e, and a. e. o, are equal 
to two Right ingles, Eucl, 13. 1. as aforeſaid. 
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Prob, 1IL 


Hny 4#y Regular Fottification may be delineated 
Mechanically, 


© This may be uſeful to them who are not skilled 

' IÞ in Arithmetick,ot who, in great haſte, or in caſe of 

| neceſſity, ate forced to entrench themſelves, when 
the Enemy and Time will not permit to make uſe 
of much Curioſity and Art. 


1, Divide the ſide of the Polygon given A. B. 
Into five equal parts, 
2, Take; for the Gorge a. c. and p. 6, 
3. Upon c. and g, raiſe Perpendicular Lines of 
| an indifferent height, 
4, Give ; to the ſecond Flank e, c, and h. g 
5. Draw Lines from the Centre &, prolonged 
through a. and 5, 
6. Apply from y. fo f7 and from 5. to /, ; of 
| the Line A. B. for the Capital Line. 
| 7. Draw from f. to þ, and from /, to e. blind 
Lines, which will cut the perpendicular Lines from 
t and pg. at 4, and z. and fo you will have the 
Flanks c. d. and 8. z. and the Faces of the Buhvarks 
f-d, and 4.3. the Scale you may make as you pleaſe, 
3 ſuppoſe from 4.to b, were 600 0r 700 Feet, more 
of leſs, accarding to which the reſt of the Lc: 
| have their proportion, 
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Prob. IV. Fig. 3. 


Another way ſet down by Fritach , to fortifie any 
Regular Figure Mechanically, 


Divide A. B, the Polygon into three equal parts, 
: gives the Capital A.C, or B.D. again divide 
A. B, into five equal parts, ; whereof gives the 
Gorge A.E. or F. B, divide alſo A, B. into ſeyen 
equal parts, £ part ſhall be the Flank E. 0, and 
F, FH. 


CUAT. I 


Hat the Conſtitution and Ground-lines of 2 

Fortification may be found, ſome things ought 
to be given or known; thoſe things here ſaid to 
be given, are thoſe Data's which an experienced 
and skilfal Engenier knows will beſt agree with the 
Rules eſtabliſhed in Chap. VI. and from theſe Dx 
ta?s once ordered, the proportion of the reſt of 
the parts follow ſure aud determined, according to 
the reaſon of the things given ; therefore hath 
our Awthor, with much Care and Pains, made the 
two following Tables, by which are eaſily laid down 
any Fortification required. The Proportion of the 
{.ines will ſerve for any Form, the Quantity for the 
Roya! only, the Numbers are R'ynl1nd Rods , and 
Lexiſrzcs of a Rod of 12 Feet, 
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Second Table for the Lines. 
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For the Angles firſt Table. 


Anglevf the” 4 Angle 
| igure. * > 8 SEA 
9o 

4 108 

120 

128 

135 

140 

{ 144 

13 30, 147 16 22 18 
150 
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For the Angles ſecond Table. 
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CHAF. XX 


How to delineate any Fort according to 
the Proportions 31 theſe Tables. 


1.TF you would make a Square Figure;a Pentagon, 

m—_— Heptagon, &c, and have not any 
Scale or Seftor of equal parts, then you may 
make a Scale greater or ſmall , according as you 
deſign to make the Polygon ; Divide it into ten 
equal parts, and every 10th part divide into ten 
parts, then will the whole Scale be divided into 
100 equal parts, and by imagining each part ſub- 
divided into ten parts, ſo will the whole Scale be 
1000, Plate 7. Fig. 1. 

2. If you would draw a great Royal, according 
to the Proportions in the fir/# Table, then take out 
of that Table the Semidiameter or Radins of that 
Polygon that you intend to draw, ( for Example, 
an Hexagon, ) which in the Table is 62. 39. that is, 
62 Rods 6-4 Foot , and 9 Tenths of a Foot » Or 63 
Rods, and 39 Centeſmes of a Rod, which take off 
from the Scale, and draw a Circle, as 1, 234,546 
251n Fig.2, Plate 9g. 

3, This done, take off the Scale the length of 
the interior Pelygon 62,39. OC ide of the Figure, 
which the Table ſhews tnat diſtance, apply ut to 
tae Circumference 4,5» 0, 7: 8- OC (- times, as the 
?olyg-1 1s that you intend to draw, that is 6 times 
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in the Hexagon, draw the blind Lizes from the 


Centre,and through the ſeveral Diviſions 1,243 ,4,5,6. 
and alſo Lines from x to 2, and from 2 to 3, and 
from 3 to 4, and fromq to 5, and from 
to 6. 

4. Take off from the Scale the Capital Ling 


18, 73. as in the Table, and ſet it off at all the 


Angles of the Ground-plot, viz. from 1 to 2, and 
from 2to 3, &c. 

5. Take the length of the Gorge 13. 79. from 
the Table upon your Scale, and ſet it off from 1 to 
7, and from 2. to 8. and upon the two Points 
7 _ 7. raile upright Or perpendicular Lines, as 7,8 
and 75.8. 

6 Take off from the Table the length of the 
Flank, wiz, 10. 07. upon your Scale, and ſet it 
off from 97 to 8. 

7. Draw the Face from the uppermolt part of 
the Capital Line d. to the utcermoſt part of the 
Flank $. and fo for the reſt of the Lines, they are 
ealily ſet off and transferred from theſe, and fois 
your Draught finiſhed. 


Thus may you by the Tables , and a Sale of 
equal parts, eaſily and readily delineate any Reg 
tar Figure whatſoever two ſeveral ways, according 
to the firf or ſecond Table, for the Ingenions Ari} 
may uſe which he ſhall find moſt convenient for his 
purpole, ſetting them oft by his Scale or Setter, 
as hath been taught. And by the Rule of Three, 
theſe Tables may 1erve for any Proportions what- 
{ocver. 

Bnr tforaimuch as theſe Data's may be varied 
withont any prejudice to our 3lzcimsof Fortifier 
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tzon, the Conſtitation of the Ground-lines will be 
various, according to the experience and opinions 
of ſeveral Engeniers , I ſhall therefore ſhew the 


| Conſtitution and making the principal Grownd-lmes 


of any Fortification, according to the ſeveral ways 
uſed by other more famous and modern Authors, 
viz, Dutch, Engliſh, Italian, French, &C. 

And firſt of the Dutch or German ways, who , 
although they have filled the World full of Books, 
and ſeveral ways of Fortification, yet Maralos, Fri- 
zach, Goldman, and Degen all agree , to make the 
Courtain 36 Perches, Or 432 Rhinland Feet, the Face 
24 Perches, or 288 of the aforeſaid Feet, ſo that 
the proportion of the Courtain to the Face 1s as 
3to 2. the Angle forming the Flank is always 
zo degrees; the Angle of the Buiwark iS half the 
Angle of the Figure increaſed with 15 degrees ; 
Goldman, Maraloxs, and Fritach agree in the Angle 
of the Bulwark, but Dogen makes the Angle of the 
Bulwark equal to ; of the Angle of the Figure : fo 
that all their Data?s are very near the ſame with 
thoſe our Author hath before laid down. 

As to our Engliſh Authors, 1 ſhall mention only 
Mr. Norwood, who differs very little in his Maxims 
from our Authcy, for indeed the Dutch Fortificas 
tion was then moſt uſed. And Sir Fonas AMeor , 
who was indeed an able Mathematician, and had 
great experience in this Art, aiter he had ſhewed 
the ſeveral ways of all modern Enr:iniers, tells us, 
Thar 'tis moſt agreeable to practile the imtericur 
Polypzn being, 1cco, to take 333 Feet for the Ci 
jrtal, 200 for the Grge and Flank, and 600 for 
the Conrtain , ſo that he agrees with Aſanaſſcr 
Afallie Author of Tratax 4: lors, And for 2 
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peneral Rule take, /aith he, 3 of the iterior Poly. 
for the Capital ; of it for the Gorge and Flank, 
where there is no ſecond Flank, and where the 
Flank and Capital ſtand at Right Angles. 
The Emperor Ferdiand III. fers down (az 
Schotzes that learned Feſuite tells us, an univerſal 
way to lay down the Lines of any Fort, wiz, to 
divide the interior Polygon into 22 parts, of theſe 
take 5 for the Gorge, ; for the Capital, and 4 for 
the Flank : Or ſuppoſing the Polygos to be divided 
into 1000, the Capital is 363 , the Gorge 227, 
the Flank 181, this 1s a good Proportih, and for 
ſuch as are not well skilled in Trigonometry , may 
very well be uſed, Sir Fo, Moor. 


of the Italian PForteficatuns. 


And firſt of Signjor Pietro Sardi, who makes the 
Smterior Polygon $00 Venetian Feet, his Gorges and 
Flanks 150. and determines the Face of the Bz- 
ſt10n by the Line of Defence,razing which in a Square 
or Pentagon falls upon the oth part of the Cour- 
2am, in an Hexagon on the 4th part, In an Hepta- 
gon, Oftagon , Enneagon, on the 3d part, in all 
above on the half, To lay this down : Suppoſe 
an Hexagon whole interior Polygon 1s 1000, then 
187 will be the Proportion for the Gorges and Flanks, 
which prick off from 4 to 7, and from 5 to 7, and 
railing a Perpendicular at 7 , ſet off the ſame d- 


Nance from 7 to 8' for the Fanks; then for the 


Face a. d. divide the Courtain 7,7, into four parts, 
and fet off * from 7 to e. then lay a Ruler from 
e. to b. and draw a,b, for the Face, but if it had 
been Square or Pentagon, then 8 4. fad been 5 of 
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the Courtein, if it had been an Heptagon, Octagon, 
Enneagon, then $ & had been ; of the Courtain, 
if above 3 from the oppoſite Flax. 

2.Tenſini, in ſmall Forts above the Pentagon makes 
the Garge and Flank equal , and both a 7th part 
of the znterier Polygen, and the Face in all Figures 
one 3d of the 1aid Polygow, To delineate this: 
Suppoſe an Hexagon whole interior Polygon 5, 6. is 
diyided intq x000. the Gorge and Flank will be as 
in the Table 143. the 97th part, which ſet off from 
5to7. andfrom 6 to 5, and raiſing 7, 8, at Right 
Angles, ſet the ſame diſtance from 7 to 8. then 
take 3} part of p. p., and ſetting one foot of the 
Cnpaſſe in $ crols the Capital Line in d, and draw 
8.4. which do to every Baſ#:o7., till all be com- 
plete. 


Of che French Fortifications. 


The chief of theſe are 44, de ia Mom , and 
Manaſſon Mallet, both theſe divide the anterior Pon 
gon into five parts, and take one for the Gorge, 
and alſo divide the »terzor Polygon into three parts, 
3nd take one for the Capiral Linez only De 1a Mone 
takes 5 of the Courrain for the Flank, and M. 
Maller makes the Angle of the Flank and Courtain 
to be 98 degrees, ( ſeaving no /econd Flank, ) and 
lo lays the Coaurtain more open for uſe, and yet 
not ſo much as to ſubjeft it to the ruine of the 
Beliegers. 

| muſt not forget D. Vile, and Furneirs, who 
divide the znrerior Polygon intro fix parts, take one 
tor the Demigorge a, Flank , being both equal, 
and at Right Argles, if the fr:fer 267 Polygon be 10Co, 
the Gorges and Fl anks Will be ! 606, | 
| ſhall 
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7 ſhall add a ſhort Table, by which , and the 
Rules aforeſaid, you may lay down any Fortifica- 
£z0n according to theſe Authors. 


Capital | Gorge | Flank |Courtain 
Fritach. 400 220 200 560 
Dogen, 351 167 200 666 
Emperor. 363 227 191 546 
P. Sards. 187 187 625 
Tenſmi, 143 143 714 
G, Maria. 125 138 750 
De la Mont, 333 2CO 150 600 
Maneſſon. 333 200 200 600 
Fren, Conqueſt. 200 240 609 
Furneir, &C. 228 166 166 6665 


In this Table you have the Proportions for the Ca- 
pital, Gorge, Flank, and Courtain, ſuppoſing the 
tength of the :terior Polygon 1000 Engliſh Feet, 
according to theſe rad Authors, But if the 
interior Polygon be leſs than a » 000, the Protoytions 
in this and 1n the former Tables may be reduced 
co any other Polygon required, by multiplying the 
length given by any of thoſe Numbers, and cutting 
off the three Jait nlaces. Example, A Polygon 
given 1s 750, what ſhall be the /-7gth of the Capi- 
ral, Gorge, Flenk, and Courtain, according to any 
of the aforeſaid Authors. For Fximple, to De l: 
Mont, multiply 550 by 333, gives 249 Feet for 
the Capital, fo for the G:rge multiply 750 by 200, 
and there is 150 for the G»pe, then multi- 
ply 750 by 150, and there will be 112 for thc 
Fl:nk, and after the ſams manner 450 for thc 
(v1 
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orrtain, And thus you may proportion any of 
heſe Authors to any z»terior Polygon, which mult 
jot exceed 800, nor be leſs than 500, for if leſs, 
your Fort will be fit only for Cirradels or Field- 
yorks, but 1f more than 800 Foot, too big for a 
m-Rojal , and muſt be well ſtored with great 
WM, 

$ [ſhall only mention Count Pagans way which 
_vas at one time much approved of here in 
| com 3 he was indeed a great Mathematiciar, 
and much experienced in many C:ampagnes and 
epes, he works by the exterior Polygon, and his 
tiet Proportions are in the Table following. 


| 
| 


Exterior Polygon. 1200 1080 10909 960 829 729 600 


The half. 600 $540 Foo 48 lo 36 
D 4 462 410 1099 J99 
Lengthof the Cour- 425 364 334 304% 275 234 IC4 
tam. 212* 132 167 152 1374 117 8 
Length of the Per- 


pendicular. $180 189 180 180 150 144 138 


Length of the Face. 364 336 308 288 242 222 200 


rf of Hh wo $222 192 162 162 162 9go 


To draw a Fort after this way , draw the extee 
ror Poly 02 C., D. divide It into two equal parts 
a E, which ſappoſe 600 each, and raile the Per- 
rendicular E, L,. upon which fer off the length of 
the Perpendicular in the Table, vi%. 180. which will 
terminate in the Point F. then from either Pons 
D, and C, draw Lines to F, viz, C. F. and D. F. 
then ſee in the Table for the length of the Face, 
viz. 364. which ſet off from C, to 1, and from 
D. to K, then ( meaſure out the length of the 
half Courtain, viz. 212: from L. to H, and G.or 
elle) take out the Compl, of the Line of Defence, 
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Vit. 317. and ſet it off from F, to H, and fr 
F to 7. then from H. and 7, and from G. K. d 
the Flank. Thus obſerving the fame method fri 
each Baſe or exterior Polygon , you may deline 
any Fortification z but to: tortifie a Square, the | 
portions are to be altered thus : 


Baſe or exterior Polygon—600 550 640 Fu 
Perpendicular —161 146 173 1y 
Face -- 364 326 334 2g 
Compl, _ 222 21135 247; 21] 


And may be delineated by the foregoing 


rect 10Ns, 


Thus haye I ſet down the ſeveral ways for lx 
ing down the fundamental Ground-line from t! 
moſt conſiderable Ergeniers of this Age,which wh | 
better appear by Plate 9. 


Flow mechanically to delineate or draw out in the Fill I 
any Fortification Regular or Irregular , ei 
from the exterior or interior Polygon , accu 
to Count Pagan's method, 


And firſt from a Pentagon to a ſtrait Line fromi 
exterior Polygon, 


-Divide the given Baſe or exterior Polygon 4, 
as in Plate 9. into two equal parts In the Point 
trom the Point b, erect the Perpendicular e. b. of 
ſufficient length, then divide 4.6, the half Boſe 
to 3, 6,0r 9 equal parts, and take thereof | 
the Perpendicular b. d. fo is 4. a Pojnt,through - 


600 


aw Aallet 


Fig X 
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Scale for the Tables Ht 223 
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draw the Line a.d. and 4. c, which done, divide 
the Perpendicular b. d. into 8 equal parts,and make 
4h, and 4. f. equal to g, of thole parts, then from 
the Points h. and f. let fall the Perpendiculars 
þ.o. and f. p. till they cut the Lines a.f. and c. þ. 
in the Points g. and p. then join the Points a, g. b. 
and + p. c, and fo have you a. g. and c. p. for the 
wo Faces g. h. and f. p, for the two Flanks, and 
b, f. for the Comrtain of the Fortification , Plate g. 


| Fig, 3, 


From a Square, to a Pentagon, 


The method of drawing this is the very ſame 
with the former, only inſtead of dividing the half 
Baſe a.c, into 3,6, or g equal parts, and taking 
the * thereof tor the Perpendicular, you mult here 
divide the half Baſe 4. c, into 15 or 30 /eoths, 
and ſet off 4 OT $ for the Perpendiculor d. b. and 
inſtead of dividing the Perpendicular d. b. into 8 
parts, you are to divide it into 5, and of rheſe 
parts you are to ſet off + upon both the Lines 


d, f. and 4,h, and this is all the difference, 


Or note, that having erected your Perper1icvl.r, 
then take any meaſure whatſoever, be it P:/:,Sraff; 
Line or Stake, and mark out 3,6,9, 12,15,15;21, 
&c, upon the Line 4.c. to the Point /, upon which 
Point Talle a Perpendicular 1. k. equal to 5 of a. /. 
ſo is k, a viſual Point, through which 1s to be 
drawn the Line a, f. cutting the Perpenaicu!i7 c. 6. 
In the Point d. and e, a viſual Point, through which 


5 to be drawn the Line c. h. then proceed as be- 
E 2 tore 
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tore directed for the Pentagon : But for the Squa, 
inſtead of marking out 3 /engrhs upon the hal 
Baſe, you are here to mark out 15 for the Lis 


a, 1. and inſtead of * you muſt allow 4 of tho 


parts for the Perpendicular k. 1, 


To perform this by the interior Polygon,and that 


from the Square and Pentagon to a Right Line, |: 


Thich 


tom ( 


the interior Polygon given be A, B. which divid 


into 12 parts, then make d. e. : and 4.5. 2, fo 


a Square, and ak, ?, for a Pentagon, p. &. 1. mf 


p. 7. g. right Angles , and proceed as before di 


rected, Plate IX. Fig. 4. 


Here note allo, that the exterior Polygons ought 
to be about 1150 Feet, and never leſs than 1024 
nor yct more than 1280, that ſo the Line of Ds 


ferice may not be too ſhort, or exceed the Port 1 


a AMiuſquet-ſhot, and that the Angle of the Baſtin 
be in no caſe whatſoever leſs than. 60 deerees; 
But where either the Scituation of a place, or ti 
old /alls or Rampires of a Town will not admit 
any luch equality eicher of Baſes or Ages, the 
tic Engenier may either open or ſharpen his Angle, 
or lzngthcn or {horten his Lines, as he ihall find 
necel{ary. 


Of the Fxplanation of the Orthographical Term, 


[Tiiherto I have delivered the Delimeations of Re 
£ rien Fort if.c.ution , according tO the Ichnograpbick 
parr of jt, Now I come to the O-thegraphy,yn whit 
all parts of Firrification as to their Heights and 
Thicke! 


BC 


DF 


BC 


CE 


BF 
GC 


DE 


DP 


INOE 
IE 
OZ 
NI 
EL 
IK 


Latin. 


Planta, pes, la- 
titudo Valli 
Horizont ali. 


Altitudo Vall:. 


Acclivitas Val- 
b interior. 


Acct: witas Val- 
hi exterior. 


Eriſma Valli in- 
Feriits, 

Eriſma Valli 
exterits. 


Latitudo Vall 
Perticalis. 


Statio ſrue am- 
bulacrum Val- 
lavre., 

Lovrica. 

Pes Thorac:s, la- 
tituda Lorice 
Hort zont alts. 

Acclivitas L0- 
YIcC%# EXTEYLOY, 


Acclivit as Lori- 
Ce INFEVIOV. 
Eri/ma Lorice 

exterior. 


Eriſma Lovrice 
interior, 
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Thickneſs are contained, and firſt of the Fxplana- 
tion of Terms, as In Fig, XN. according to the 


French, 


Pied ou le Baſe 
au Rampart, 
la Baſſa ou le 
preaRampare. 


Haulteur du 
Rampart , ou 
la Largeur au 
Rampart par, 
le, haut. 

Le penchant, la 
Aontee, mte- 
rieur duRam- 

AY. 

La penchant la 
Montee exte- 
rieur. 

La Talus imte- 
YIEUY. 

La Talus exte- 
VIelF. 

Le Sommet au 


Rampar , ſon 
e eff au 
Wanr. 

La Haute allee 
ou Terraplerm. 


Le Parapet. 
Baſſe au Para- 
pet, ou le pred. 


Le penchant ex- 
terieur au Pa- 
Yaper. 

Le penchant i- 
Ferteny. 

Le Tals exte- 
teur au Para- 

F, 

Le Tal inte- 

rIeure, 


E 3 


Engliſh, 


The Foot or Baſe 
of the Ram- 
prre, the Ho- 
rizontal , or 
Grouna-line. 


The Height of 
the Rampire. 


The inward [loop 
of the Ram- 


pire. 


Tre Outward 
[loop of the 
Rampare. 

The inward 
Tale. 

The out ward 
Tal. Fo 

The upper thick- 
nl of the 
R ampire. 


The Walk or Ter - 
ra>lame. 


A Brea(t-work. 

1 Mo Baſe of [/'e 
Parapet, or 
Bren(t-work. 

The outward 

a" 

[100 of the 
Parapet. 


Tize inward (/a6p 


1-57 out ward [a 


b+b +4 


Ti: inward T.i- 
bf, 


Latin, 
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N 0 


PHI 


CR 


RST 


V-3- 


45786 


386 


Latin, 


Latitudo Verti- 
calis Lorice. 


Scabellum , ſup- 
pedaneum. 
Statio, froe am- 
bulacrum pro- 

murale. 


Promnr als. 


Margo prornur a- 
lis. 


Foſſa. 
Foſſz profund:- 


FAST. 
Dechwitas Foſſe 
interio. 
Declivitas Foſſie 


exterior. 


Eriſma Foſſe in- 
Ferior. 

Er:ſma Foſſie ex- 
terior. 

Statio Suburba- 
”»a in Co- 
oper I a. 

Scabellum , Or 
Lorica Vie 
tefte. 


Briſrs, pes Lovice 
extime, plan- 
ta Campeſtres 
Tooracts. 

Dechvitas Lo- 
rice Suburba- 
14. 
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French. 


Sommer dn Pt- 
rapet ; $08 e|- 
peſſeur en haut. 

La Banquette. 


Chemin des Ron 
aes , la Baſſe 
allee, ou Fauſ- 


ſcbraye. 


La Farſſebraye. 


La Liſiere,relief, 
w_—_ 


Le Foſſe. 


Profundeur du 
Foſſa. 
LEſcarpe. 


Contre-eſcarpe. 


Le Talwus de 
PEſcarpe. 

Le Talus de la 
Contre-eſcarpe. 

Le Chemm Co- 
vert , Corri- 
ay. 

The Banquet O 
Parapet au 
Chemin Co- 
vert , PEſpla- 
nade. 

Pied, ou Baſe 
au Parapet de 
Chemin Cou- 


Vert. 
Eſ? [ "Eſplanade, 
ou vray glacs, 


Engliſh, 


The Rreadth # 
Fq /7e Top. 


A Foot Bank. 


The Plane » 
Walk of tl, 
Fauſſebraye. 


A Fauſſebraye,: 
Counter-wal, 
or Breaſtwori 

The ——_—_— 
Bankſide « 
the Ditch, to 
Barm, or L; 
Xer. 

The Moat « 

n—_— my 
e aepr fir 
Ditch, 

The inward ln 
of the Ditch. 

The outward 

oa te 
Jap of 

The inward Tal 
of the Moat. 

The outward Ti 

lu of the Naa: 


The Covert wii, 


The Toot-Bant 
and Brea: 
work of tit 
Covert wi). 


The Baſis * 
Ground-line" 
the Chemn 
Covert. 

Outward ſon 
ing of the 
Breaſt-work! 
the Covert 
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Of the Orthographical Dimenſims and Meaſures of 
the Profiles of Fortifications, 


Of the Rampire. Plate X. 


Every Fortification conſiſts of theſe four Parts : 

1, The Rampire, with its Parapets or Breaſt - 
works, 

2, The Fauſſebray, or Counter-breaft<work, 4: 

The Ditch or Moat. | 
The Breaſt-2vork of the Covert way, by the (| 
French, /e Glacy, & j 

The Rampire is generally made of Earth taken | 
out of the Ditch or Mor, and heaped up to ſuch 
a thickneſs, that it may be Cannon-proof, The 
thickneſs and height of the Rampire is various,there> 
fore to give Rules for the thickneſs of the Works 
according to the nature of the Polygon, is needIels. 
The height D. F, may not exceed 18 Feet, nor be 
leſs than xo, but in caſe of Hills near the Forr, 
you mult raile Cavaliers in your Bulwarks, 

The lower thickneſs of the Rampire B. C., may 
be from 8o to 50 Feet, for all Royal Forts genc- 
rally 70, but indeed according as Earth is to be 
had, therefore we cannor be poſitive in its Dimer- 
ſons, The Rampire muſt be ſo built, that both 
without and within 1t may be ſſoaping, toraſmuch as 
a Rampire made of Earth cannot be built wprig4:. 
The Shap of the inward fide of the Rampire H,D. 
Is commonly a Foot for a Foot, that is, it the 
Height D, F. be 18, the Talu G. F. will be 18. if 
I5, then 15, &c, The outward Sloap C. E. 1s 
generally in proportiog half a Foot, for a Foot, 
i that 
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that is, if the Height G. E. be 18 or 15, then the 
Talu G,C. will be 9g and 7;, but ſome Earth will 
ſtand better than other , and may ſomtimes re- 
quire to be lined with Bruſhood and Fagots, Expe- 
rience muſt be the Guide, 

The upper thickneſs of the Rampire D.E.1s found, 
if from the Jover you ſubſtract the outward and ins 
ward Talu, upon which there is always a Breaſt 


work or Parapet built, viz. 4.1. 0, e. whoſe Dimen- 


ſeons are : 

1, Its ward Height, that is, 1, N. muſt be 6 
_ that it may conveniently ſhelter the $S9/. 

iers. 

2, The outward Height O. L. muſt be 4 Foot, 
to give a Soap to defend the Counterſcarp, Ditch, 
and the Feld. 

3. The iward Talu TI, K, will never need to 
be but 1 Foot, the outward Talu L.E, may be al- 
ways 2 Foot. 

4. The upper thickneſs of the Parapet muſt be 
Camumn-procf, and theretore alterable, according to 
the Nature of the Se, in /ight Earth 20, In ſfiffer 
16, and 1n ſolid rou h Clay 14 Fcet. 

s. The lower Ficknef I. E, is compoled of the 
two Tuws's I. K. I, E. and the wpper thickneſs 
N. O. 

6, The Fotfep or Banque: which 1s built at the 
foot of all BRreaſt-works, on the inſide 18 about 3 
teet thick or broad, and 7! high, 

ſhe Terraplain or Walk upon the Ramprre 
D. P. is found, if from the upper thickneſs of the 
Rampire P, E, you {ubſtract the lower thickneſs 0l 
the Breaſt-work T. E. and che thickneſs or breadth ol 
the Srep H.1. there remaias D, P. for the TY 
Poxert, 
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If the Rampire wants a Fauſſebray, a Parapet des 
Rondes, Or Counter Breaſt-work, for the defence of Jþ 
the Moat or Wet-ditch; then there is often left a 
Bankſide, Or a Space of Earth abovt 6 Foot broad 
from the Foot of the Rampire to the Brink of the 
Ditch, as T, V., which is called the Foreland Barm 
or Lizzer. Our late Enpenters leave out this Fore- 
land, and makea Wall of Stone or Brick from the 
bottom of the Moar to the Rampire ;, or incaſe of 
neceſſity to make it,the Je/s the berrer,only enough 
to ſupport the Rampire from ſlipping into the 
Ditch, 


Of the Faullebray, 


The onely end of this Fauſſebray, 1s the defence 
of the Moat, which help a dry Ditch doth not 
ſtand in need of ; ſo that thereby a great deal of 
Labour and Mony 1s ſpared, and the making of them 
being found inconvenient, are now altogether left 
off, and therefore 1 ſhall only tell you, *tis repre- 
ſented by R. S. 7. built at the Foot of the Ram- 
pire, its height, and thc reſt of its parts are the 
ſame in all reſpetts as that of the Breaf-work af 
the Kampire aforeiai!d, 


If 2 Fzuſſebray be made, then hetwixt the Ram- 
fire and the Fauſſebray is left a ſpace c, v, fir for 
the Befiegers to Plant and traverſe their great Guns, 
called, The Walk of the FauiJebray, whole pgreatelt 
breadth 1S about 24 Feet, the lcaſt about 
[?, 

Of 


— . 
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Of the Moat or Ditch, 


The great Moat or Ditch which ſurrounds the 
Fort, whether dry or et, muſt be made wider than 
the longeft Trees , that the Enemy may not lay 
Bridges over It , 03%. from 70 tO 100, 130, 140 
Feet; and it may be 8, 160r 12 Foot deep: If it 
be a dry Moat, or not very full with water, then in 
the middle of the bottom of the Adoar there is 
made a little Ditch as large and as deep as the Work 
and Earth will give leave; but becauſe the Earth 
that comes out of this Moat muſt not much ex- 
ceed the ſol:dity of the Earth that muſt make vp 
the Rampire, Parapet, Fauſſebray, Covert way, and 
other Works; the true ideneſs and depth of the 
Aat will then be beſt known, when you have 
found out the Sol;dity of thoſe , which ſhall be 
fhewed in the following Chaprer, for that ought to 
be equal to the aggregate of the Works, The C1 
vert way Or Paſſage between the outward Sloap or 
Counterſcarp of the Moat and the Bulwark, is left 
about 18 Fook wide more or lefs, as B.C. upon 
which is to be a Breaſ?-work or Parapet of the ſame 
height, and with the ſame Foor-bank that the Rams 
pire had on the ſide, only this muſt fo ſloap into 
the Campagne, 10 that a fra Line drawn from the 
top of the Rampire N. may terminate the Sloop yu 
G, 7, 8. veing 

Prob. I, les V 


To find the Superficial Content of the Rampire and F"'. ": 
Parapet, 2 the Orthographical SeCtion or Profile, : 
as alſo of the Ditch and Covert Way. l find 


To fin1 the Superficial Center: of th: Romm- 


pire, 
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ire BD E G according to Bock/ern, Fig. 2. Num, FX, Firſt, add 
ve lower Breadth C. B. 70. to D. E. 46. the upper breadth 
hich makes 116. The half of which is 53. which muttiplyed 
j 16, the depth D. F. gives 923 (quare Fect, the Content of the 
empire : Or, toraſmuch as the Earth or ſciidity that lies be« 
xeen theſe two GE. and D.F. is a Parallepipidon, all of one 
bcighth and thickneſs the Content is gotten by maltiplying the 
lnath G. E. or E. D. by 46. by the heigth of the Ramprre E.G. 
DF. 16, which makes 736 for the ſuperficial Content of 
£.G. D. F. The Earth that lies on either ſide of this Body, and 
th each Talu for its baſe, and ends at the top of the Rampire 
in a line, 9:4. B. D. F. and G, E.C. are Priſntces or half of Pa. 
zalepipidons, and the ſuperficial Content is gotten by multiply. 


pire. 

The ſuperficial Content of the Paraper T.N. O. E. is found, 
4 the Rampire 3 for if you take the two lengths I. L, 2r. and 
NO. 18, and add them together they make 39, the half of 
hich is 18 x or 6 Inches, which multiply by 5 (for the in. 
ard height and outward height together is 16, therefore take 
he mean Which is 5) it makes 95, and 5 times 6 is 30 for the 
Inches, which makes 2 Foot 6 Inches more. ln all 97 5 for the 
uperficial Content of the Parapet. | 


Te find the ſaperyyees? Content of the Banquet or Foot-«ſtep, 
whoſe breadth 13 3, and the —_— z, multiply the breadth by 
the height 14+ it makes 4 4, which added togy + makes 102 
fur the whole Area of the Parapet, 


To find the ſuperficzal Content of the Ditch or Moat V. Y. K,Z. 


You muſt proceed in all reſpeCts as with the Ramprre, it 


veing no more than a ſolid reverſed : That is, add the two 
hides V. X. 100, and Z. Y. 76 together , which is 176, then 
lake the halt 85s, which multiply by the depth of tke Ditch $T. 
yy Y. which ſuppoſe 12 Foot, The Product 1056 is the Sz+ 


:1ficial Content of the Ditch required. 


i find the Content of the Breaſt-work beyond the Covert Way 


VIZ. 4. 5. 7. 0. Os 


pre, This Breaſt-work or Prrapet is always 6 Foot high, and hath 


about 6o Foot 1:41: to floap into the Campagne marked with 


ng the Superficies at the bottom by half the heigth of the Rame *: 


{. 7. 8. whole length 6. g. ſhall be 61.-the heighth 6, the balt 
3 he whole Area 135. Flow 
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How to find the ſolidity of the Rampire, and its Pars 


pet, with the Parapet of the Covert Way by 


the Countericarpe, and thereby 10 proportion thy 
wideneſs and depth of the Ditch or Moat. 


The Mechanical Rule generally uſed by Workme 
is this : Take the length of both ſides, and add themt:. 


gether, then take half as a mean, which multiply 96 
e 


Superficial Content of the Profile, the Product gives the $4 
lideey, praCtiſe in Plate XI]. I meaſure the length 
the outſide of the Rampire for this 12th part, w;, 
half the Courtain, the whole Flank and Face, which 
make 634 5 Feet, the length of the inſide of the 
Rampire ſuppole is 596 ; both added together, make 
1231. the half of which is 6151. Then, as by Pa: 
59, I found 928 for the Superficial Content of ti: 
Profile, now multiply the length 615 5 by 928, the 
Product will be 571154 ſolid Feet for the Content 
one 12th part. 

Then I meaſure the middle length of the Pare, 
as 1 did the outſide of the Rampire, w hich 1 find 
be 628 for .; of the Paraper; and for the Superfiis 
of the Profile, as by Prob. 1.p. 59, I found to be 10, 
which multiplied by the length 628, gives for the 
Produft 64046 lolid Feet, 

Then for the Brea#t-2vork beyond the Covert-wn, 
by the laſt Problem the Area was found to be 181 : an! 
the length of this Line for (by taking the middle of th! 
Superficies of the Triangle 7, 8,6.) becauſe to mezlurt 
the middle length by the former way it would be to 
long) .+* part of the Breaſt-2»ork will be found tot 
605;, which multiplied by 185, the 4rea of the Pre 
File makes 111911 folid Feet, now adding the Sui 
of th Rapire, and theſe two Parapers together, 


The Sum of all is 647111 Solid Feet, being ti! 
.+ Of the whole. 
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Now to proportion the depth of the Afoat to 
this Selidiry, firſt meaſure the length of the middle 
of the art, from the middle of the Conrtain to 
the Capital Line, which you will had by the Scale 
531, with which divide the Sol:dity 64721 1 of the 
Rimpire, &C, the Quotient will be 1218 ſuperficial 
Feet for the Profile of the Moat, divide 1218 by 
100 the upper length of the oat , the Quotient 
s 12 Foot, and more for the depth, Now to 
know it this will be large enough, you muſt con- 
lider if the Sloap be one Foot in a Foot, then at 12 
Foot deep, the top being 100, the bottom of the 
Ditch is =6, the middle 88, which multiplied by 
12, the aepih maketh 1056 , the Superficic! Con- 
zewt, which multiplied by the length of the middle 
of the Moat 531, gives 560736 which is ſhortof 
the Solidity it ſhould be, therefore widen the Aoat 
100r 12 Foot more, and make it 112 Foot at the 
top, and then it gives the Solidity required at 12 
Foot deep ; but if the, Ground will not ſuffer to go 
lo deep, then you muſt widen the Moat , fo that 
you may get the atoreſaicl $0/;4iry Here note, that 
Ingenters allow a 20th part of Earth more tian 
tie whole Sol:dity : For to want Earth the Remcdy 
Is very bad, and the Ch.roe donble , but if there 
be too much, 'tis no inconvenience, the 20th part 
of 647211 is 32360, which makes rhe }, of the 
Riapire by 67 9466. 2nd thus much ought you to 
have for the atorelaid S$2/;d/ry, for you will have 
occaſion for Batteries , Cavalicrs, Platforms , and 


other Works within the Fr: " 


This Eſtimate being only in folid Fect, will want 
q R lutt: MH T0 419 li; 1) TD) #4! 3» 1.7t tt WY. 

Note therefore, itat a Pody of Ft or Stor? 
F Pere 
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here in England 18 Feet each way at Right Angler, 
(that is Square ) and one Foor deep, is termed a 
Floor, ſo that all our Eſtimates for Banks or Drain; 
are reckoned by rhe Floor, that is 324 folid Feet of 
Earth is a Floor, for if you multiply 18 by 18, the 
Produtt 1S 324- 

If therefore you would know how many Flor, 
of Earth there are in this, or any other Work, di- 
vide the former Solidity 647 111 Feet, by 324, the 
Quotient will be 1997 Floors of Earth '\, and two 
Feet 3 for if the Remainder be 243, it is 2. if 162, 
it is : if $17 of a Floor ;, and becauſe this is but 
2.. part of the Fore, there would be in the whol: 
23967 Floors, and 24 Feet, 

There 1s a Geometrical way to hind the Soliai), 
which 1s diflicult and tedious, and not much uſ:( 
in practice; but ſuch as have a mind to peruſe ſuch 
large ways, may find them in Maraloss , Pitiſcn, 
Dogen, Cellarirrs, and Others. 

Some allo make large Diſcourſes about Direction, 
how to build up any Fort which any Workman 
Maſon that undertakes the building of Walls need 
no {ich helps, beſides the Circumſtances are fo vi 
rious, the Prices 10 uncertain, that no general Rs 
can be given, but the genier mult be ruled by tic 
Cuſtom of the Country, which he ought well to ut 
derſtand 3 And *tis not enough for an Ingenier it 

be expert in the d»nins part, and in drawll 
Draughts, for one may lay down more Forts 1n 
Hour, than all the Princes i» Europe will build | 
Ten Year » But he muſt alſo know what belongs t 
the Mechanical part , viz, the Maſons , Carpents' 
Foiners, Plumbers Work; He ought to know tht 
prices of T;mbcr, Lime, Stones, Sand, Brick , 3" 
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— | Eſtimate of his For:, fo that he may not be over- 

"VB {ier, or promiſe or undertake what he cannot per- 

form, to the damage of his Prince, and his own 

diſgrace, 

Hnw to order the inner parts of a Fortification, 
which are the Streets, Gates, Bridges, and other 
accidental Buildings. See Plate VT, 

1, When a Place, whether Regular or Irregu« 
lar, is fixed to be fortified, and accordingly deli- 
neated in the Field, it is neceſſary that an exact di- 
{tribution and ordering may be made of the 
Streets, Houſes , Gardens, and woid Places, where 
obſerve, that in every Regular Figure all the prin- 
cizal Streets ſhall be built 20,24,0r 3o Foot broad, 
towards the middle of the Bulwark and Courtain pa= 
allel from the Certre,or principal place of the Forr. 

2. The chiefelt Marker-place, which will alſo 
erve for the Rendezwors-place, ſhall fo be ordered 
nthe middle of the Town or City, that it havethe 
ioure of the Fortification , and be parallel to its 
| $0es, that all its Angles may anſwer to the Angles 
the Bulwarks. he Sides of the Market-place 
re commonly from 9, 10, to 15 Rods, 

3, Thechief Buildings of a Firtified Place are 

Wit Churches, Market- houſes, Armories, Magazines, 

IF Store-houſes, a Work-houſe, Corp de Guarde, Hoſ» 

ital, Houſes for Soldiers and Sentinels. 

4. The Church is commonly built not far from 

& Market=place,, near it are the Houſes for the 

miſters and the Schools. 

5- The Senate-houſe ſhall not be far from the 

wreb, that its forepart may look towards the 

lirker-place ſeparated from all other Houſes. There 
T2 may 


[ 


all other Materials, that he may complete the 
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may likewiſe be built an Houſe or Palace where the 
Prince Or Governor of the place may abide in, if 
there be no Citradel. 

6. The Armories ſhall be built in the Stree; 
near tothe Wall, that Arms and Guns may be had 
ſpeedily; likewiſe the Houſes where all ſorts of 
Ammunition are kept, as Gunpowder, Matches, Gra 
madoes, and other Fireworks be next to the Wal, 
ftrong arched , inwardly planted, and well ſecurd 
againſt Fire and Water, 

7. The Workhouſes ſhalt be near the Arms 
Yies, 

8. The Magazines ſhall be built on ſeverl 
airy or lofty parts of the Town, well ſecured agalul 
all ſorts of damage. 

. The Corp de Garde ſhall be upon the Ms: 
ket-place, and other imall Guard-howſes for Office! 
and Soldiers ſhall be near the Gates or Briages, ard 
may be broad from 46 to 6.4 Feet, 25 Feet bi 
from the Grownd to the Rogf , provided with; 
Chimney, Door and Windows, and large Banks tt 
lie upon, with other conveniencies belonging to 
it, are to be placed on the Baſtions Angle , 16 
middle of the Courtarn. 

10. The Watch or Sentinels Houſes ſhall it 
round, or of a Figure of 6 or 8 Angles , With} 
Lights or Day-boles, its hezght is commonly 8 Feel 
and its with 5 or 6 Feet. 

ti. The Officers or Soldiers Houſes ſhall be bull 
near the Wall. 

12. ltis likewiſe neceſſary to have Mills, at 
where the ſituation» will not permit J/ater-44s 
Wind or Horſc-Mills muſt be built, or they muſ: 
provided with a good quantity of —— 
13-Ti 
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13. The common Houſes for Inhabitants ought 
to be built of Brick or Stone, and are commonly 
200r 30 Foot broad, 30, 40, 50 Foot long. 

14. The Fountains ſhall be (tt it is poſlible ) 
in the Market-place and in the Streets, 

15- The Ports or Gates are molt conventently 
put in the middle of the Courrain, they are of 
two forts: Firſt, Capiral Ports, which are com- 
monly 1© Or 12 Foot broad, and 14 or 15 Foot high, 
and are wade according to the thickneſs and pro- 

rtion of the Wall. Secondly, Little Ports are made 
in the middle of the Courtains, where they will 
not plece Capital Ports, through which they may 
come to the Fayſſebray or Outworks, and are there- 
fore called Sally-Ports, they are 6 or 7 Foot broad, 
and 7 or 8 Foot high, fenced with double Gates, - 

16, The Bridges do obſerve the height and 
breadth of the Ports, they are commonly at a Ca- 
fital Port 12, 14, Or 15 Foot broad, their length is 
the lame with the breadth of the Dirch,they ought 
to be built of Frames of Timber , laid over with 
firong Balkes, that they may be thrown down if 
occaſion requires, 

17. There is commonly in or near the preat 
Port a Wicket 4 Foot high, and half Foot broad, 
which ſerves to ſally our. 


Of Works that are uſually made within the Forts, 
viz, Platforms, Cavaleers or Mounts, Caze- 
mates, &c, Sec Plate XVIII. 


Of Platforms, Theſe are the Plantations where 
the Gus are laid, and where 77mber and IVood is 
reaſonable, they are all made of Plank, and Sleepr 


F 3 F-jces 
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Foyces to lay them upon; otherwiſe there is 2 
Platform made for each Gun, which 1s about 8 Foot 
"On wide next the Porthole, and 14 at the other ſide, 
Jl vj the /engrh ought to be 18 Foot at leaſt, the Por: 
i, i | holes or Embrazures \n the Parapet Or Breaſtwork for 

| i the Guns, muſt be about 4 Foot wide towards the 
M!'''8) Gur, and towards the Encmy or Gampagne 8 wi. 
| der, and 16, 18, or 30 Foot aſunder ; But if the 


Guns are to play clear over the Parapet without any 
Ports, the Breaſi1work muſt be abated to 2 Foot and 
Io! an half, or 3 Foot high, and then they commonly 
11-00 uſe Cannon Backer filled with Earth, which are tt 
| moved as there is occaſion, 


I Cavalcers are a great Body Or Quantity of Ear: 

| above the Parapet, raiſed between the Corges cl 

[ the Baſon , according to 1M AMaller, whereon t1 

M0 plant Ordnance, and Small Shot, to hinder the En- 

[ | mies Approache s, and to clear the Faces, and 

| | ſturb the Batteries of the Enemy, To make It, 

| | thus upon the Centre , make a Circle with the 

ſtance of $o or $5 Feet, which muſt be filled y 

| | (i of ſolid Earth about 20 Foot high, which if facil 
F110 


with Brick or Stoze, then the Talu ſhall not ret 
I to be above a 7rd and 4 or 6 Tnches, which wi 

[i make It in the Diameter at the top 160 Foot, upd! 
| which you mult raiſe a Paraper, &c, as aforeſail 
Þ If in the Rampire, and then npon the Terraplane 8 

W-TITTY the top, you may plant pieces of Ordnance,leavil! 
Hh Ports or Embrazares in the Parapet , and makin 
| Platforms, 25 was laſt directed, 
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Of Cazemates. 


Before 1 give ye the Meaſimes of my Cazemates, 
[ ſhall explain all tne Parts of which they are 
compos'd. 

Plate XIII. 

A. 1s the winding pair of Stairs tO deſcend from 
the Rampart into the firſt Cazemate, which is 6 or 
Foot high above the bottom of the Moat 3 And 
this is that which I call the Grear Cazomare, 


B. is the Great Cazemate ſeen in part by the 
Befiegers, when they arc lodg'd upon the Leve! of 
their Parapets and Courtains, 


C, is the Paraper of that Cazem:ite, 3 or 4 Fa- 
thom thick, to cover the Cannon and the Canoneers 
ſrom the ſight of the Counter- Batteries of the Be- 
legers, when they have either razs?4 or earth d 
'em within the Counterſcarps. 


D. is a part of the Great Cazemate wrought far- 
ther in, always cover*d and defended by the prear 
Ear, and flanked Angle of the ovpyſute Baſt ion. 


E, 1s its Parapet Or Breaſt work » 3 OI 4 Fathom 
thick, 


F. 1s the Muagazne for the Powder Bullets, and 
dther Ammunit 101 belonging to the Cuzem nes IC 
mult be cover'd and hollow'd :2ward , into the 
ſolid ſubſtance of the Baſtion. 
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G. 15 the Patzr of Stairs into the ſecond Cai, 


120, 


H. 1s the ſecond Carzemate that lies out of ſight, 
as being about r» thirds of it, not to be ſeen by 
the E::my, though they ſhould come to be lodg'd 
upon the Counter/cerps themlelves. 


7. is the Parapet of the blind Cazemate, 2 or 3 
Fathom thick. 


K, 1s its Magazine, made like the Mapazine be. 
longing to the former. 


L, 1s the third Cat2nrte mnt ſeen, and rais'd even 
with the Platforz: of the B-” -. Upon this 
may all forts of Artiffery be planted, to ſhoot as 
well above the Parapets, as through the Holes that 
are cut through the :4ickne/s of the Paraper, which 
1s from 70 to three Fathoms, 


M. The dravohr of a Platform for the plant- 
ing of Canon, calld a Cavalier, with its Peculiar 
A1 19a%tme, 


The Strafture or Manner of making the Cazemates, 
according to M. Mallet. 


I ſhall not here go about to earr7le my (ell 1n 
3 42 Diſpute with thole that would have the word 
(/12e;1ate to be derived from the 'n.amz(h words 
C128, and mata, as if we ſhould fay, A Houſe « 
Atirder , And theretore, without more ado,[ com? 
to Mow ve how My Owl arc mace, | 
SUPPO 
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Snppoſe the Baſtions to be drawn out in white 
lines, that the Scale be made full the length of one 
of the ſides of the Polygon ; and that it be divided 
into as many equal Parts as It contains Fathoms, 
as has been explained at the beginning of this 
Book, 

Then extend the Defence of the Baſti#n A. B, 
from 6 or 7 Fathoms at molt, trom B. to C. from 
the Point C. draw C. D. parallel to the Flank 
B.E. then divide the Flank B. E. into two equal 
parts, at the Point F, to draw from the Point G, 
which is the middle of the oppoſite Front 4, H, 
the Line G. F. to the inſide of - the Baſtion, ob. 
ſerving where it cuts C. D, as in I, purpoſely to 
carry on one Farhom from I. to L, afterwards draw 
the Line 2. L. N. parallel to F. I, the length of 
which from A, to N, mult be 11 Fathom : That 
done, make N.O. parallel to the Flank B. F, the 
length of which from N. to O, mult be 4 Farhorr, 
Laſtly, make O. P. parallel to F. I. and then all 
the void ſpace B. 2, N. O. P, C. ſhall be the Ex- 
tent of the Cazemates, as well of the large Caze- 
mate, as of thole which are more private. 

To make the $Szou/der or Ear of the Baſticn,dravy 
upon the Line of Defence R.S, 6 Fathom from E. 
to ], and upon FG. 6 Fathom allo from F. to 
I, and then joining /. and FI, together, you have 
the 2hole Shoulder or Ear F, V.T. E, which muſt 
be all one folid piece. For the Parapet of the firſt 
Cazemate , you mult allow within fide 1 Toi/e of 
beipht from 3 to 4 in thickneſs , with $ firing pla- 
ces for the planting of ſo many great Guns, ob- 
ſerving thar the Parapets of the Caz.emates, more 
eſpecially all that which is next to the Gorge, and 
| lies 
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lies always hid from the Beſiegers, do not require a 
length and thickneſs 10\ preciſe, 


Of the Outworks, and firſ# of a Ravelin or Target, 


A Ravelin is a Bulk of Earth almoſt like a Bl. 
wark cut off lying beyond the Dzrch , for the co- 
vering of the Courtain, Bridge, or Gate, and is ſurs 
rounded with Water, and ſeparated from the For- 
tification by the breadth of the whole Ditch , It is 
raiſed but a little heigh: above the level of 
the Ground; towards the Enemy *tis built with 
a Rampire and Breaſtwork, but lies open towards 
the Fortification. 


The making of them uw Various, Plate XIV. 


The Razclin A. is thus made , lenythen out the 
middle Line of the Courtain 0, m. then take with 
your C-»7paſſes the length of the Courtam B, C, and 
ſetting one Foot in b. and «c, deſcribe the Arch at 
4. then fion the Point 4 draw black Lines to the 
A -gles of the Fark and Face f, e. where they in- 
ici tect the Counterſcarpe, as al h.p. ſhall be the F4- 
r-5 of the Ravelin fromp. and h.to the interſection 
ol the Counterſcarpe Live and Middle Line of the 
t.cartain g. at i, draw the Lines g.l. and bh. z, for 
the Demigerges, ſo is the Ort-groms Line of the 
Ravwhn made The oper thickneſs ot the Rampire 


may be 3o Foot thick, and about 6, 7,0r 8 Foot 
big, on which there may ſtand a Parapert equal - 
with that on the Remprre And the Profiles and 
tcalures are made aſtcr the {lame manner as thole 
O; !nc Rampire, 


The 
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The Moat about the Rave/iz may be about half 
the width of the grear Moat , M, Mallet makes it 
half the Flank drawn parallel to g.d.h. as 1. m. ». 
for the breadth of the Moar. 

If you would make the Rawe/iz more cloſe and 
compact as B, draw the Lines p. 9. to } of the 
Flank, or it more as c, then draw the Line x. s, 
to : of the Flank. 

Another way, divide the Gorge Lines 2.6. and 
6 3. from which Points draw {trait Lines through 
the Flanks, till they meet one another in the Poine 
m. then produce the marginal Lines of the Ditch, 


3.1. and z. ». till they meet in 7, and cut the 


former Lines m.g,h, 1o ſhall ;. g. 4. h, be the Ra- 
velin required, 


Of the Haltmoon or Helmet, Plate XV. 


Halfmoons do not difter much from Rawvelins, 
they are built before the Angle of the Bubwark, 
and are arched in form of a Creſcent on that ſide 
which lies towards the Bu/vark, and are placed 
upon the Covert way which is beyond the Djrch, 
lo that their Capital Line produced, cuts the Conr- 
zain 1nto two equal parts, 

Let not their Angle be leſs than 60 degrces,nor 
more than go. 

Prolong the Capita! Line B, F., then upon the 
Point B, and with the diſtance B. C. deſcribe the 
Arch C.e. d. then draw out the Lines from the 
Faces of the Baſtion B.I, B. H. then from the two 
Ravelins deſcribed as bcfore G. K, produce the 
Lines G. H.S, KT. till they meet in the Point F. 
lo ſhall ZZ, F. and 7, F. be the two Faces of the 
Half moon, Tas 
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Taquet tells us, "tis the weakeſt of all the Our. 
works, ſeeing it cannot entertain a good quantity of 
Saldiers to defend it, by reaſon of its [traits , and 
3s alſo with more difficulty d:fended from the For. 
tification, therefore there ought to be Ravelins 
built on both ſides; And that they cot only of 
Faces, being altogether without Flank, otherwiſe 
being poſleſſed by the Enemy, they cannot be com- 
manded from the Ravelins,and faith *tis ſtill doubt. 
ful whether they are «ſefu! or not , and that the 
Fgreateft uſe of them 1s in Irregular Fortification, 

Of che Tonges or Tenailes, Plate XVI. 

Tenailes are Outworks of two ſorts, the firſt ha- 
ving only an external Angle 3 which 1s called the 
/ingle Tenaile, VIZ. R. the other is called the doub!: 


Tenaile, becauſe it hath two ou; ward Angles with 


one ward, viz N, 
Thele are {cidom made uſe of, unleſs when ſome 
fadden occaſion urges, for the defect of all external 


or /aillant Anples, 1s that about the very Anple it af. 


fords the Enemy 2 certain Quadrangular ſpace with- 
i, which ſhelters them from the Shot of the D-- 
ferdamts 2 therefore lome Ingenters propoſe it ne- 


cefſary to raile a Ravelin before itz And the double 


Teniles will Iikewile Jaubl? the defett, ſeeing they 
are made with a dwble ct ard Angle , therefore 
2.2 n0t laid betore Bubvarks, by reaſon of their 
We: bateſv, 

* the Author of Travax de Mars tells us, 
Ti:.r thele Zenailes are very proper to encloſe a 
}a-z3e ſpace of Ground which may annoy the 7own, 
or where the Exe may lodge himſelts And = 
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the double Tenaile is much more advantageons , by 
| | reaſon of its /aillant or outward Angle, *which is Wo 
1] © much better for Defence than the rentravt of i2- | 
| | ward Angle of the ſmgle Tenail: : He allo allows 
| the Sides to be 120 Toi/es from the Fatcs of the 
| Baſt ions ro their Extremilies. : 
| | To raiſe or deſcribe the ſogle Tenaile R, take 
| { the /ergrh of the Polygon A. B. Sad {et 1t off upon 
| | | the middle of the Courtain Line from c, to d. then 
upon the Point 4, draw the Line E, F. parallel to 
the Courtain, then prolong the Flanks till they in» 
terlſect that parallel Line in E, and F, ſo have you 
the Sides of the Tenaile, which muſt end upon the 

Counterſcarps at 1, and LI. then divide 4, and e. 
into two equal parts, and ſet one off from 4. to 
m, then joyning E,m, and F.m. you have made 
your {/mple Tenaile, 

To make the double Tenaile N, divide 17. E. and 
M. F. exactly through the i4dle at ov. and p. then 
'W fake the ba/f of D, w. and et it oft to g. then 
| join F, P.O.O.E, which ſhall be the double Te 
naile. 

Their Rampires, Parapets, and oats, together 
with their Covert ways and Slo:; pings are made ac- 
cording to the lame —_Yy and after the ſame 
manner as thoſe of the Ravelins and Hate 
MN? 


Or Hornworks, Pts XVII. 


Theſe are built opy:/re to the Cr FUE 2721 > if they 
COYET the 2Hoie ( ourt ain, as$ loinc will have IT, Lil 
Defence will be from ths Fic:s ol thoie Par ape”; 
that the Coram lies between , if it does not 
COVET 
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cover the hole Courtain, as others will have it, the 
Defence of the Sides will be greater, viz, both fro.n 
the Faces of the Buhvark, and from part of the 
Courtaim, 

To dclineate theſe Works T. V. let off the /eng:h 
of A. B. upon the middle Line of the Courtair 
from C, to D. then at D, draw the Line E. F, 
parallel to the /engrh of the Conrtain, then from 
the Points E. F. draw your Sides to the Flanks of 
the Baſtions G, and H. which Sides ſhall terminare, 
where they cut the Counterſcarpe in I. and L. 

For the Work or Horn marked 7, divide E. #.10« 
to three equal parts, and ior the other Hormrt 
marked Y. divide E, F. into four parts , then {ct 
off one of theſe parts from EX, to 44. and from #: 
to N, and draw the Line m1, . which mult be di- 
vided into three equal parts m1, 0. o, p. p. 7. then 
draw the Defences F, O. and F. P. and at the Poin: 
O. raiſe the Perpendicular 0. q. or , according to 
Mallet,make it an Angle of 98 deg.the Pomr where 
the Line O. 0. cuts the Defence F.P, as in Q. ſhall 
give the Face FE. 0. and the Courtain O, P, then 
transfer the Face E. Q. upon the other Line cf 
Defence from F, to R. and the Flank R, P. 

Theſe Fortifications ſerve to the ſame end as the 
former, either to encloſe any piece of Ground, Ol 
oppoſe any riſing or advantageous commanding place, 
and are much 1nore in «ſe than the Tenailes, Swa!- 
low Tails, or Priett Bonnets, eſpecially being to /c* 
cure any place, the /ofs of which would much c:- 
damage the Body of the Gariſca, The firſt ol 
theſe Works is alſo more in «ſe than the ſecond, bc- 
cauſe the F/ayks of it are more /ar7ge and able tO 


contain a greater number of Gus, neverthelcls 
the 


\ 
(79) 
the laſt of theſe Yorks is made uſe of in Ces, to 
which the Yayes and Avenues are not well diſco- 
vered, for then they place the ;ddle of the Cour- 
tain 1n the High-way, and many mes ſecure it with 
2 [mall Ravelm, 


How to raiſe the Forts call'd Swallows Tails , and 
Pricſts Bonnets, Plate X VIIL. 


The railing of theſe Ourworks differs nothing 
from that of the preceding Tenailes: Thereforeto 
raiſe them, place the /exgrh of the S:de of the Po- 
lzon A, B. upon the Centre Line which palles 
through the -7id4dle of the Courtain from C, to D, 
and at the Pojzr D. draiv another Le parallel to 
the Courtain, which ſhall terminate from D. into 
E. and from D. into F, through the half of one 
Courtain of the place. 

For the S;des, draw them through the m:dd7e of 
the Courtam C, and obſerving that they cr the 
Cornterſcarpe at R. and S, they ſhall there terminate, 
lo that dividing D, and E. into two equal parts, 
and ſetting one of theſe parts from D. to M. upon 
the Line of the middie of the Corrtain, Join after 
that A, F, and A. F. and you ſhall have the Swal- 
Ins Tail, 

For the Pric//”s Boynet N, after you have drawn 
the S;des, and made the re=entring Angle, as above, 
you ſhall divide the Lines Ad. E, and A, F. exattly 
In the 2::4d/c At O, and P. and ſetting off one of its 
parts lrom D. to E. then joining KF. O. Q. 7.F. 
you ſhall have the Zee of the Prices Bonnet, The 
preat Sides E.T, and 7. V, terminate vnon the 
Conntergearp Of tig Jy, if there be any belong- 
INg to it "Their 
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Their Ramparts , Parapets, Mouſe-ways , Moat, 
Covert -ways and Slopings are made as in the For, 


preceding. 
OBSERVATION. 


Theſe Frts were invented to encloſe the Source; 
of Springs, Churches, commanding Places, and the 


like, which only extend in breadth, the loſs of 


which may prove a great prejudice to the: Inhahi- 
rants, and annoy the Defences of the Town. And 
both theſe and the preceding Works are rais'd ac- 
cording as the Ground will bear, and not accord- 
Ing to any certain meaſures, with this farther Re- 
mark, That they o:1ght to be commanded by thoſe Pli- 
ces that are neareit the Body of the Gariſon. 


The Raiſing of Crown-works, 


If the Crown-29rk 15 to be ſet before the Cour. 
tain, then it 1s raifd by prolonging the Centr 
Line,which palles through the »2:44le of the Crown, 
the /ength at molt of one ſide and an half of the 
Polygon from A. to P, then at the ward of the 
entring Anyle of the Cumer ctr Cy and at the 
Diſtance C. RF, make tlie A7c/» of a Circle D. BE 
then place upon it on the each 1ide of B, the /ength 
of the Courtary, anda Demigorge In F. and G. thel 
draw the fftrair Lines F. B. and B, G, from one 
Point to the other, fo have you the exterior Polygon 
of the Crown. Then draw the 1.;mes, or great 
Sides of the Crown lrom the Angles of the Flank 
K. and Z7.. belonging ro the main For:ification, and 
that ſo as to rerminate upon the Connerſcarps r the 
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(31 ) 
Punts H. and I, afterwards divide the Line B, F: 
nto 3 equal parts, and place one of theſe parts 
from B. to 24, and from F. to I, and from G, 
to N, upon the long ſides , that you may have 
room to draw the inner Polygons L. M. and 
M,N. 


To deſign the Demi-Baſtions, which have always 
their Gorges equal to their Capitals, take F. L. 
and place L, in O. and N. in P. upon the inner 
Pulygons for the Gorges. For the De rorge of 
the Baſt;ons M.X, and 1.7. they are made of the 
th part of A, L, then from the Extraaes of the 
Capitals F, B, G. draw the Defences , containing 
one third of the Courtain, BO. BP. and G 
l. and F, X. and at the Point O, with a Line of 
Chords or Semicircle , make the Angle X. O. Q.ot 
$68 degrees, and mark out where the Live O. Q. 
cuts the Defence F. X. in 0. to the end you may 
tave F, Q, tor the Face, and ©. O. for the Flank, 
ad ſo the Half Baſtion ſhall be finiſhed, as ſhall 
tie other alſo, ob/erving the ſame Rules. 


; & To make the Baſtion, make at the Point X. the 
: role of the Flank O, X. S, of g8$ degrees, ts 
« (mark out upon the Defence B, O. the Face B. & 
o Wand S. LX. ſhall be the F/:-k, as well as X.O. the 
1 WCutain; and fo continuing the ſame method on the 
e Wdther ſide, the Crows will be compleated 3 adding 
1» Mio it the Ramparts . Parapets, Moats, Covert-waysy 


. A Slopings, as has been directed in the preceding 
apes, 
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OBSERVATION. 


This Fortification, by reaſon of its /argeneſs , is | 
to be preferr?d before all the former by us deſcri- 
bed, eſpecially if it be to encloſe any Suburb, Con- 
vent, Or Palace of conſequence ; and if any Road 
of the Cty palles into the Cro2yy, it will be requi- | 
ſite to raiſe a Ravelim before the Corrtain of the | 
Crown-work, as 1N the Plate XIX. 


The Razſing of Crowned Hornworks. Plate 20; 


The Hor: being deſign'd,as I have direfted p, 7s, I | | 
To make the Cry, take two thirds 4. B, of th: Ml | 
breadth of its Head A. C. or its exterior Polygon; 
and from the Points A, and C. make two Archer, | 
tvhich mult cu; themſclves in D. and from the Pojrt | | 


D, draw the Lines D, A. and D, C. which muſt he 
divided into 3 equal parts, and at the firſt Pun: | 
on the ſide cf the Half Baſtions E. and F, draw WY | 

the two Lines E.G. and F. H, parallel to the % 
ces of the Half Baſtions , which ſhall rerminat 
from #. into /. and from F. in L. the /enytb WM |j 
of E, D.and F.D. then at the Poirr 1, and at the | 
Diſtance I. E. draw the Arch E, M., which ſhall | 
terminate 11 the opening of the Compaſſes from E, 
in N, To draw O, N. at the Point N, draw N.2. 
below the Capital of the 71ilf Baſtion to hare 
N. X. upon the Counterſcarp. The ſame is to I 
15c on the other ſide, har 75, at the Point L.as the 
Centre and the Pint allo of the D:/tance L, F. 


draw the Arch H. 0. upon which reſting the oth 
lim) 
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limb of the Compaſs from F. to P, you may draw 
the ſide L.P. and make P, 3. like N. X, 


For the Baſt;on, the Capital D. 9. is made of the 
Half of D. E. and the Demigorge D.7, and D, V. 
are made of the third part of D. E. fo that in 
drawing the Defences Q. E. and 0. F. and making 
at the Point T. the Angle E. 7. R. of g8 degrees, 
the Interſe&tion of the Line T, R. upon the Defence 
0. E. at the Point R, will produce the Face Q. R. 
and the Flank R.T. then tranſport the Face Q. R. 
upon the other Defence Q. F, from Q. to S, and 
you ſhall have the Face @Q.S. and the Flank S.V. 
and fo the Baſtion and the For: will be finiſhed, 
only adding the Ramparts , Parapets, Moats, Co- 
wert-ways , and Slopings, as hercalter directed. 


OBSERVATION. 


Take notice that this Crown-work never ought 
to be rais*d very high, to the end that if it ſhould 
be taken by the Beſregers, they that are behind in 
the Hornwork may command it, and beat off 
the Enemy , when they attempt tO lodge Withs 
n It, 


Obſerve alſo, that the breadrh which we have 
alowed to the Moars of the preceding Forts, is only 
Upon pation that the Ground will permir 1t ; For 
we are ſomtimes conſtrain'd to alter our Meaſures 
cording to the nature of the Places, which fom- 
nes require /arger, ſomtimes /e/ſer Meaſures, 
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Of the Raiſing of | Square Cittadels, h:ch are built 
pon the Walls of the Cit by. Plate X XI. 


Where Cities are not very well ibabited, it is 
ſafficient to raiſe a Square Cittadel, with a Figure 
proper to contain a ſmall ſpot of Ground, Frequent- 
ly this ſmall Encloſure depends rather UPON the xe- 
ceſſity and nature of the Ground » than a voluntary 
choice of the Figure : So then the number of By- 
/#ions being relolv*d upon, and the Centre of the 
Cittadel, which is always to be the Centre of a 
Baſtion from the Centre D. and the Diſtance be- 
tween A. and B, which 1s two thirds of A, C, the 
Courtain of the place, you are tO draw the Circum- 
ference E, H, G, F. which muſt be divided into 4, 
equal parts, to make out the firſt draught of the 
4 fides E, H.IT. G.G.'F, and T. E. the reſt 1s to be 
cone as 1s directed,p.39 & 40, which ſhews you how 
to raiſe any Forr, The Baſtions being made, the 
Cittadel will be finifl*d ; The Ramparts , Para- 
pets, Moats, Covert-ways,, and Sloping Parapet be- 
tore the Coveri-way, and may be made as ſhall bz 
direfted hereafter, 


OBSERVATION. 

| deſignd this Cirtadel, and the following 
Pentagon , fortifn'd after the ancient methods, to the 
cnd that they who meet with Planes, where they 
would not willingly alter the Form of the Baſtion, 
may be able to build Cirtadels in thole places aC- 
cording to my Maxims. Note allo, That the 
',uks of the Baſtions of the place which join " 
the | 
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the C;ttadel are to be demoliſh:d , and their Faces 
extended directly with rheic Ramp.rts , whica 
onght to end inſenſibly fleping at the Moxr of the 
Cittadel, .to the end they may commend them the 
more eaſily, The Cirradels allo ought always to 
be rawd higher than the City Fyrtifications , to the 
end they may be able to command them, 


Tie Raiſing of Cittadels with fue Baſtions, which 
are built upon the Walls of Cities, Plate XXIl. 


When Cities are well-peopled, and that the na. 
ture of the Ground will ſuffer it, cis uſual to lay 
the Cittadels towards the open Field, to prevent the 
ruining of the Pu:l4;ngs of the place ;, fo then at> 
ter you have agreed upon the »umber of Baſt ions , 
as here for Example upon five to make a Penta- 
gon. 

Divide one Courrain of the City A, B, into 4 
equal parts, of which A.C, compreheads 3. This 
Overture being delign'd at the Point of the Baſtion 
D. draw the Circumſerence E, !. H.G, F. that you 
may have the 5 ſides of the Polygon F.1. IH. HG. 
G. F. and F'. E, putting the Point E, directly where 
the Circun f.rence cuts the Centre Line of the place, 
which palles through the Poine D, This will pro- 
duce two Baſt;ons on the City fide, and three to- 
ward the oper Fje/4, then fortific this Pent.1gon as 
Is direfted Ch.zp, X. 


This Crade! will be finifd after the Rimpuris, 
Parapets, Moats, Covert-way:, and thcir {/ ping Þ. = 
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rapets are compleated, as allo a Ravel; juſt before 
the Gate, | 


OBSERVATION: 


Remember that you are always to throw down 
the Defences of the Gy on the City /ide, to the end 
that if the Inbabitants ſhould happen to revolt , or 
the Enemy to become Maſters of it, they may not 
be able to make any advantage of their own For- 
rifications, eſpecially the Flanks L. and 2M. which 
muſt be rui-*d, continuing their Faces 1n a Right 
Line, and ſloping down the Ramparts to the Moat 
of the Citadel, to the end ſhe may be ableto com- 
mand the v/ole City. 

Obſerve mor&dver, That there may be a preat 
ſpace between the Moazr of the Cirtadel, and the 
Houſes of the City; For this [pace is of great 1m 
portance tO prevent any deſigns which the Cirizens 
may have upon the C;rrade/, as not being able to 
approach undiſcoyer?d, or without entrenching them- 
telyes. | 


Of Irregular Fortification, Plate XXII. 


Since moſt Cztics are of an irregular Figure, 7s 
evident of hat preat uſe, Or rather neceſſity there 
'5of this part, [ ſhall comprehend all the matter 
Uriefly, but plainly,.in the following Chapters. 


Firſt, Such Fiprres as have not their S:Jes and 
Angles equal to one another, are called ſrregs- 


itÞ's - 


Now 
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Now foraſmuch as the Firms of Town: are lo 
various, and ſubject to ſo many Caſes, their For- 
tification cannot be comprehended under certain 
Rules, neither can the Principles of R. gut nm Iortie 
fication be exactly obſerved here; lt is therefore 
requiſite that the Ergineer make a Me zp or Dramught 
of the whole, with all the IYays, Paſſages, Rivers, 
Pools, Encloſures, and all other m2atters fit to be 
known, and then conſider what Deſ#z»s and 1/%rks 
he ſhall think moſt fit and proper for the place. To 
this end let him know, 


1. That the fame Laws and Maxizs for Reptr- 
lar Fortifications ſtand and be in force as for the 
Irregular ;, and that the nearer an Irregular Figure 
comes to a Regular, the {roger and better it is. 


2. That none of the 214 Angles of his 
Figure be leſs than go degrees; if leſs, then they 
muſt be changed, by making the Point the outward 
Point of a Baſt ion. 


3. That the Angles of the Baſtion be not leſs 
than 60 degrees, 


4. That the Line of Defence, or Side of an 
Irregular Figure, muſt not be more than 1 [iſ quete 
ſhot, 


5. The Side of an Irregular Figure, which 1s 
too long for two Baſt ions, and too ſhort for threc, 
may be fortified with two great Bulwark:, 


6. When the $14: is above 50 Rd, there may 
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be a Ravelin erefted between the two Bulzwarks,or 
a flat Bulwark built between, 


7. When an Avgle of the Figure is between 
8 or go degrees, it ought to be fortified with a 
Hornwork. 


8. All the difference between Regular and 7: 
regular,confiſts in the rectifying the S:des that are 
too ſhirt , or too /onwg, and altering the Angles 
that are 702 little, by cutting off from the Jength 
what 1s too much, or adding to it what Is neceſſary, 
to make them in their ju and true Proportions , as 
in the Regular. 

More Rules might be given, but there being {6 
much Varie'y 1n this fort of Fortification, the Engi- 
neer muſt practiſe by himfelF, by drawing ſeveral 
Plats of Irregular Places, and fortifie them. And he 
ſhould alſo peruſe all the Books he can get of this 
Subjett, as Marolos, Fritach, Dogen, Dilichins, Tra- 
wax de Mars, &c, where he will find Variety f 
Examples, which will help to inform his Fancy, and 
rcihe his Fudgment. 

For the Railing the Ramparts , Parapets, and 
other Works, you mult obſerve the fame Rules,and 
proceed in the ſame Method as in the Regular, and 
no otherwile. | 

And you may alſo place all or any of the Gy:- 
2orl.s ( mentioned in the Regular Fortification ) be- 
fore the Courtar , according to the Rules there 
given, only here a greater /ib-rty and latitude 15 lelt 
to the judgment of a $kilful Arti?, for the raiſing 
of the Ox:works than in the Regular z All which 
you may ſce by the Explanation of the Terms in the 
following Fizure. Plate X.XI1L, A, 1s 
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A. is a Repulay Baſtion, and here I ſhall give 
one Rule to find the Capital Line in all Irregular 
Angles, VIZ, at the end of each Courtain, as at e, d. 
crols an Arch at c.andf.and draw theLine c.a.which 
ſhall be the Capital Line, which may be about 240 
Feet, a /ttle more or leſs, and the Gorges may be 
145, OT 150 Feet, or rhereabout. | 


B. 1s a domble Baſtion , that is , upon the Plane 
of the great Baſtion, another a is built upon 
it higher: This hath the uſe of a Cavaleer , and 
overlooks the Campagne; there may be about 12 
or 18 Feet left between the Paraper of the lower 
Baſtion, and the Foor of the higher Baſtion. 


C. IS a Baſtion compoſed, that is, when the two 
interior Polygons are much unequal, then the Gorges 
will be unequal. 


D. is a Baſtion deformed, that is, if one of the 
interior Polygons be ſo ſhort, that it can have no De- 


migorge. 


E. IS a Plat Baſt ion, that is, if the diſtance from 
the Points of the 7ter:or Polygon be double to the 
uſual length. 


F. is a forked Baſtion, cut off with a Teraile, 
that 1s, if the Angle of the Figure be leſs than 
99 degrees ; and becauſe of Water, or ſome other 
Accident 1t cannot be changed, then you may cur 
off the Angle, and join it with a Tenaile, 


G. 1s 
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G. Is a Baſtion cut off, that is, ſeparated from 
the Rampire, ſo that its Gorges are in a Right Line 
with the two Points of the Flanks H. F. 


H. is a Demi-Baſtion, that is, ſuch as have their * 
Gorge and Capital equal, and its Flank half of the 
Gorge, 


T. is a Platform upon an imvard Angle for the 
placing of great Guns to ſcour the Ditch. 


L. is a Mount upon Piles for a Corps du Gard , 
with a Para 6-96 like that of the Out works , aaenil 
proof, neceſſary to hinder the Underſur: urorizes when 
the Meat 1s frozen. 


M. 1s ant indented I.ine, often uſed upon the Bank 
of the Counterſcarp, or upon a River. 


N. 1s a Counter-Guard or Demi-Baſtion, built in 
fome watry place betore the main Baſtion. 


O. 1s a Scillen, or a Tenaile with a Breaſtwork 
placed in the Aoar, called alſo a Counter-Grard, 


P. is a Bonnet, that is, an advanced 7/5 like a 
Ravelin, ſomtimes placed on h;zhGround, ſomtimes 
on low, as in the Fipure XXII, 
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of laying down upon the Ground any 
of the former Fortifications. 


'Y OU muſt have a Plat of your Fort drawn 
| npon Paper very large, ſo that upon each 
Line the /engths may be ſet down Rods and Feet, 
and the meaſures of all the Angles particularly ex- 
preſled, as in Plate XXIV, 


2. Where you extend the Centre of your Fort 
3s at 4, there place your I@/trument, whether 
plain Table, Semicircle, or Theodolite, ( it from the 
place all the Angles can be ſeen ) and from thence 
ſet out all the Angles of the Centre, according to 
the number of the S:des of your Fort required, 
which, for Example 3 let it be a Pentagon , whole 
Angles are alſo 5, and every Angle 952 degrees, 
then fix an Inſtrument at A, and turning the Sights 
to the beginning of the Diviſns, draw out the 
Rioht Line a. b, as by Prob, 1. then turn abour the 
Sights 92 degrees, and mark out the Right Line 
a,c. then turn about the Sights 7 2 degrees turther, 
and mark out the Line 4, 7 and lo for the reſt. 


3. Meaſure out the /eprh of every one of theſe 
Right Lines, as (ct down in your Draught , as with 
a Chain divided and ſubdivided into Reds and Feer, 
trom 
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from A, to B. and from A. to C. &c. which ſup. 
poſe to be 68, 52. that 1s, 68 Rod, 5 Foot, and 
2 Tenths of a Foot. as in the Table, &c, and there 
ſet Stakes at the end of thoſe Meaſures which are 
the Semidiameters of the inner Polygons, or diſtance 
from the Centre, which being all faked ot, if you 
will examine your #774, you. may meaſure round 
about from Srake to Stake the Sides of the inner 
Polygons, which by the firſt Table 1s 61, 54. that is, 
from B, to C. Then from the Stake C. towards 
the Stakes of B, and D. meaſure the Gorge Lines 
C. N. and C.P. which 1s 13. 26, and ſet aStake 
at N. and P. for the end of the Courtarn , upon 
which either ſet off a Right Angle, ( that is, raiſe 
a Perpendicular Line ) or elle an Angle greater than 
a Right Angle if requircd, upon which ſet oft the 
Flank N.O. and P. Q. 11. 13. meaſure out the 
Capital C. G. 25. 22.upon the Right Lines extended 
beyond B.C, D. &c.toG, &c, Then draw the Line 
G.O. and G, 9. 1o is one Baſtion finiſhed, do the 
like to the reſt B. F.E. D, and fo 1s your Fort lt- 
ned out for the ſecond Line. 


But if there beHz»ſes or Ob/acles in the way,that 
from the Centre all may not be ſcen, then let K. 
and G. repreſent two Stakes on the Ground where 
you intend ſha!l he the Heads or Aroular Points of 
your Buhvarks. Tien plac ing your Inſt rument At 
G. Set off halt the Angle of the Petygon 
K.G. A. which in this example of a Pentagon 1s 
54 degrees. Alio half the Angle of the Bulwark 
F.G.C. which here is 43 degrees, 3o minutes, and 
in the Lin? G, A. meaſure the Capirzl G, C, fet- 
ting a Stake GC. for the Centre of the __ 
nc 
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the like you may do from X. driving a Stake at 
3. the Centre of that Bulvark, Then placing your 
nſfrument at C, mark a Line on the Ground F.C. 
making with the Line B.C, an Angle of 4o de- 
zrees, and where it meets with the Lye G, F. viz, 
2 F. there drive a Stake for the ſhoulder of the 
Bubvark, and from F. let fall by your Inſtrument 4 
Line on the Ground F. N, perpendicular to the 
Line B.C, The like you may do from B. and L. 
And thus have you the Gorges, Flanks and Faces, 
and Capital, In like ſort you may proceed and lay 
down the other Sides of this Pentagon , aud fo of 
any other Figure, Sundry other ways might be 
weſcribed for drawing out a Fort, but any one that 
5 acquainted with Geometrical Menſurations will by 
practice caſily find them out. 


Note, before you break Ground, examine all the 
parts of your Deſign or Draught which you have 
faked out, by the beſt Rules and Meaſures preſcri- 
bed, and conſider all di/;zgently if time will permit, 
that ſo 1f any thing may be amended, it may be 
cone before you proceed roo far. | 


How the Dimenſions and Draught of any Fort may 
be taken and delineated. 


Upon four accounts the Drausbt and Dimenſions 


of a Fort already built, ought to be taken and de- 
(cribed, 


1. When a Patrern is to be taken of a Fort, 
to build another like it, 


2, To 
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> To find out and know what Char es the 
Buildings may come to, and whether it be built a 
it was ordered. 


3. To know if the Fort have its due Defence. 


In caſe ſome New Works are to be added to 
it, or the 0/4 Ones mended. 


There are ſeveral ways for doing this, our Au- 
thor direQs, 


1. To meaſure the length of the Face of the 
Bulwark at its Foot outwardly in the Fauſſebray, 
alſo the /ength of the Flank, the Courtain ;, and if 
the Fortification be Regular, 1t is not necellary to 
meaſure the other Bu/warks, which muſt be done 


- Inan Irregular Fort, except you would know whe- 


ther the other Lines be exactly of the ſame 
length. 


2, The Angle of the Bulwark muſt he taken , 
and the Angle of the Shoulder by your Inſtrument, 
as in the foregoing Chapter: Or if in the 71/ide, 
you may meaſure any Angle with your Chain, or 
Rod-Pole, by Prob, 8. or by the Table of Angles, 
which 1s of very great uſe where 1»ſfruments Cal- 
not be gotten, or mutt not be uſed. Thus having 
thele Data's, you may delineate it on Paper by any 
of the aforeſaid Rules and Directions , and if you 
find all the Lies exactly to agree,and join one with 
another all rod about, until they mcet together 4- 
gain, you may be ſure that you haye taken your 
Angles and Meaſures aright, p 
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if you would meaſure the Profile with the Para- 
jt, you mult meaſure them in the Ports or Gates , 
if they be 10 built as to cut the Wall in the 
middle ; but in caſe they are not ſo built, you mult 
put your Quadrant or Inſtrument 'apon the utter- 


moſt Point of the inward height of the Paraper, And . 


on the other ſide of the Ditch, if it be Horizontal, 
or even ground with the Bubvark, let another 
erect a long Staff or Pole ,, on the top of which 
faſten a b/ack or 2vhite mark, fo as that it may /lide 
upand down as you pleaſe. Then direCt your Eye 
towards the Sraff, until the zark comes into your 
ſgbt, which you muſt give orice of by ſome cer- 
tam ſign, Example : 

Suppoſe there were twenty Foot from the 
Ground to the Mark at the Staff , then you 
may conclude that the height of the Bulwark, with 
ts Paraper, Is 20 Foot, Meaſure likewiſe the 7:- 
ward height of the varapet , with its Foot-bank 5 
which is commonly 6 Foot, which ſubſtract from the 
2oth, and there is 14 Foot for the height of the 
Rampire. The exterior Talu of the Rampire may be 
calily found by 3 Staffs, of which one 1s placed 
pright, one repreſents the Baſis, and the 3d the 
Talu, which form a Retfangular Triangle. Then as 
the Perpendicular Staff is to the Horizontal Staff, 
which repreſents the 7alu, 1o is the height of the 
[Val/to the Talu, Example ; 


If the upright S:aff be 10 Parts or Feet,and that 
which repreſents the 7als be 5, ſay as 1© to 5. 10 
s 14 the height of the Wall to 7 Foot Tal, 


To 
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To meaſure the Wall, if the Gate be built 
crooked 'or bending, 10 that you cannot meaſure at the 
Foot of the Wall, you muſt meaſure the Length of 
the Terraplain with the Foot-bank. And alſo the 
imvard Talu, \f it be not the fame with the height 
of the Wall, the fame way as before directed, 


Likewiſe you muſt meaſure the Baſis of the Pare 
pet, and having added. chem together, with the out- 
ward Talu of the Rampire, you will have the exa# 
thickneſ: of the Wall, the breadth of the Dztch, the 
Covert-way, and the Counterſcarp, may be calily mea- 
ſured, by obſerving the precedent Inſtruct ons, 


Of the Uſe of the Table of Angles to a Baſe of 30 
Feet. 


When you would meaſure the Angle of any Field 
or Plot of Ground, as for Example : 

Let the Angle O.K.P. be meaſured in Plate 26. 
Fig. 2. Take any Line, Staff or Stake, and mea- 
ſure from K. to O. 3o of them, and from XK. t» 
P, 3o. Then at O. andP, fix up two Sticks cr 
Stake;, then meaſure with the ſame Staff, Stick or 
Line, the diſtance between O. and P. which ſup- 
pole it be 20; ſeck 20! in the Table in the Column, 
over which is the word Baſes, and the number of 
the next Colamn anſwering to it, is the true num- 
ber of degrees and minutes of the Aygle fought, 
Viz. 40 degrees. 

After the fame manner, becauſe the diſtance. be- 
tween A.O. 1s 46! therelore the Angle A, .x. O. 1s 
101 degrees, 30 Minutes, as will appear by the 
Table. 

Sup- 
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Suppoſe you would lay out an Angle of 100 de* 
*prees, 5 minutes, firſt ſtick down two Stakes or 
Sticks at the 12v0 ends Or terms of any given Line, 
as 6 minutes, Then draw a Lize from m2. to k, and 
meaſure out 3o equal patts. Then faſtning your 
Chain, Chord or Line at K. equal in /ength to the 
30 equal parts. And another Chain or Line at m. 
look into the Table of Angles for 100 degrees, 
5 minutes, and you will find 46 to anſwer to it, ſo 
then cloſe the 72»o Lines, and where ever they meet 
at 30 and 46, as at B, thence draw the Line B. K. 
fois the Angle B. K, M. 1co degrees, 5 minutes, 
as was required, And after the ſame manner may 
any Angle be laid out moſt exa#!y and expeditiouſly, 
which is of very great uſe where I/Fruments Calls 
not be gorrer, or mult not be «ſed, 


Of the New Way of Fortifying Places, according fo the 
S;eur Blondel. 


This Author tells us, That he had made Fortifi- 
cation the buſineſs of his Life ; That he had ſeen 
all the Fortified Places in the World ; And that he 
had diligently obſerved where their frengrh , and 
where Heir weakneſs lay ; That he had ferved as 
m_ in many places as they were attacqued, 
and as they had been defended; That he had 
aſcended from all the /o2»er, to all the higher Emi- 
ployments in ar, whereby he has known the dit- 
terence between drawing Lines upon Paper, and 
marking them out upon the Ground, in the prelence 
of the Enemy z whoſe Diſcourſe being very ingenious 
| and brief, I have tranſlated it into Engliſh, as fol- 
F loweth, 
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in all theſe Occaſions Experience has taught me, 
That the 4r: of War has not tound out ſo many 
ways to defend Towns, as to attacque them, which 
made me make it my bes for a long time to 1n- 
vent ſome ſort of Fortification which ſhould de- 
privE the Beſtegers of that advantage of a0 8 
which they have by reaſon of their great number 
of Men, and great Guns, and which ſhould giye 
the Beſieged ſpace enough to mount more Artillery, 
and an advantage capable to ſupply the ſnia:i num- 
ber oi their Men, 

But in regard that what I have 7hought upon in 
this Particular 1s altogether new, I make no queſt ;on 
but that I ſhall dra»y upon myſelf the Cenſure of 
{evcral perſons. And it is alſo as true, that there 
is nothing more 4dagerors, than to introduce new 
[nyentions Contrary to the received Cuſtoms, WHICI 
is the Reaſon that I do not here pretend to give 
any Advice as a certain Rule; they are only my 
plain thoughts, which, howcver, have ſomthing of 
ſure Ground and Foundation, and which may be ule- 
ful, if cxamined, without prejudice. 

But to render them the more intelligible, we malt 
look back to the firſt Principles of the Art, 


The firſt Rule therefore of the Art is this, that 
all the parts of the place ought to be f/ank'd. 


The ſecond, that the Line of Defence ought not 
to exceed Muſquei-ſhot, 


The third, that the 2»hule Fortification, and Patr- 
ticularly that cf the Mazks ought to be ſtrong 


enough to relit the Enemies Cannon, 
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From theſe three Rules (| pring the three princi- 
pal manners of Fortifying, called the 7a/an, the 
French, and Dutch. 


The 1ralians, who were the firſt that began to 
erect Fortifications at the time when Breaches were 
made with Cayo-ſhot, among other things would 
have 1t fo, that the Point of their Baſtions ſhould 
neceſſarily contain a Right Angle, becauſe they 
they 7hought their Bulk would the better refilt the 
Force of the Ar:illery, and they made their Demi» 
gorges, and their F/aks of the 6th part ot the 1n- 
ner fide of their Polygon, and perpendicular to 
their Courtain, contriving Ori!Yons, and high and 
low Places for the Defence of the Moat, 


The French, perceiving that the Flanks were 
eaſily broken down by the Batteries, which the Exe- 
mies were wont to lodge upon the oppoſite Coun- 
terſcarp, thought at firſt it was the beſt way to ſe- 
cure them, by winding them acroſs to the Enemy, 
and making them perpendicular to the Face of the 
Enemy, But underſtanding the weakneſs of the 
oblique Defence, and that it was not ſufficient that a 
Flank ſhould be cover*®d , if it did not alſo itlelf 
diſcover what the Enemy might do in the Moar,they 
preſently alter*d that Contrivance, and made their 
Flanks perpendicular to the Courtain, as the Italians 
did, allowing to the frk*'d Angle the two thirds 
of that of the Polygon, 


> 
The Hollanders never heeded whether their 
fiank?d Angle were acute or no, provided that it 
were not fo, that the Pojzr could not be ealily bro- 
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ken down by the Cannon-ſhit: And they made it 
uſually by adding x5 degrees to the half of the 
Angle of the Polyg-y , and proportioning atfters« 
ward their Comram, their Face and their Flazk, in 
{ich manner that the Courtain ſhould be the double 
of the Face , and that the double of the Flank, 
They made 1t their buſineſs chicily to ailow to their 
Face the molt that poſlibly they can of the Flank in 
Ccurtain, WItNOut Oriliions Or low Places, but only 
a Fauſſebray, 

This manner of contrivance of ſecond Flanks 
would be very good, if beſides the inconvenience 
of the cvlique Defence, the re-entring Angle of the 
Couterſcarp did not take away from the Flank the 
{:ght of the oppolite Face, when the Moats are of 
a reaſonable breadth. But this defect 1s ſo ordi. 
nary and frequent in Forts, the moſt conſiderable 
which are crected after this manner, that 1 am ſur- 
priz2d to find that it has acquir*'d fo great a Repu» 
zation, In regard it ſcems that the Fanks are not 
huilt for any uſe, and that the Faces arc not to be 
defended but by a /ittle part of the Courtain, 

But though thele ways have been izvented and 
pi IN practice by great Men, and that they have 
nitherto had the approbation of ſuch as ſtudy the 
Difence of I'trts;, nevertheleſs the {mall reſiſtance 
which the beſt of thete Fortifications have made in 
the laſt Wars, ( and particularly upon the King's 
march ſome few years lince into Flanders, ) has 
made us believe that the knowledge and $kill in 
attacquing was infinitely improv?d above that of | 
defending Places, and that ſuppoſing the Courage 
and Induſtry equal, and all other things propor- 
tiouable berween the Aſailants and Defendants, Ar 
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the condition of the Be/7eoey is much above lus that 
is beſieged. 


Monſieur Je P.:7#an diſconrſing upon this very 
Principle, had propogd a way ol Fortific.:iion , 
which indeed is infinitely to be preterr'd betore 
the common ways, by making the Fla»ks of a good 
fair largeneſs perpendicular to the Live of Defence, 
and capable of three Batteries 0ne upon another. 
And the\{7de/ which appear'd lome years lince in 
England, Contain'd no more than an calie practice 
of his middle way of Fortificat i071, 

But, in my Opinion, he has not drawn out the 
whole Defence which the diſpolition of the place 
might allow him; And as 1 am one who 1s of 
(pinion, that Forrs are loſt for want of Flks, 
whether they be broken down by the Batterics of 
the Counterſcarps, or whether they be too {inall of 
themſelves, or fo cloled up, that they cannot well 
diſcover the Faces of the Baſtions which are oppo- 
{ed againſt them. 

Therefore 1 thought good to produce a way 
which extremely augments the Grandeur Or L.aigee 
neſs of the Flanks and Demigorges, 10 us to inake 
leveral Batteries thereupon, wiuch entirely difco- 
vers the Moat z which deprives the Encmy of the 
means of making his Batteries upon the Counter- 


ſcarp, which as ſtrongly defends the Owwork: a5 


the Moats of the Body of the Place, and which 
docs not extend the Line of” Defence. 

To this purpoſe I take away a Right Anp/s from 
that of the Fijg:.re,and 1 takethe 31 part of the Re- 
»mainder, which I add to 15 deprees to make my 
dumimfhd 2»g/e, upon which 1 draw the Sits of 

; I 3 my 
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my Tenaille, of which 1 take the half of the one 
pait and the other for the Faces of my Baſtions, 
Then having divided the Exterior Side 1nto ten 
equal parts, I take ſeven of them , which I carry 
back upon the S;des of my Tenaille to begin at the 
Angle of the Baſtion to make my Lines of Defence, 
of which I joyn the Extremitzes by a Right Line, 
which makes my Covrtain ; and from the lame Ex- 
tremities toward thoſe of the oppoſite Faces, T draw 
the Lines of my Flanks ;, And thus my Tenaille bes 
comes fortify*d with two Faces, two Flanks, and a 
Court ain, 

By this Contrivance the Flank'd Angle , Or the 
Angle of the Baſtion in a Square 1s of 60 degrees, 
of 65 1N a Pentagon, of 70 in an Hexagon; and (0 
it augments by little and little in all other Polygons 
to the Right Line, where It 1s of go degrees. 

The Fl:nking Angle , or the Angle of the Te- 
naille, Is in the Square of I5O degrees, in the Pex- 
?«pm2 138. in the Hexagon 120. arid fo diminiſhes 
by littl: and lirtle in a!l the other Polygons to the 
?;2t Line, where it is but of go degrees. 

The diminiſh®d #zele 15 in the Square but of 15 
e-,zrecs, of 21 1N a Pentagon, of 25 IN an Hexas 
77, and if augments by little and little 1n all the 
2:17 Polygons as far as the Right Live, where 1t 1: 
Gf 45 degrees. 

] he 4/»ple of the Flnk npon the Line of De- 
*-nce is of 107 degrees, 47 in the Square, xoo de- 
CES &1 111 2 Pentagon, 97 degrees 45 In an Hexa- 
29, and it diminifhes by little and little 1n all the 
ornce Polygrrns to the Right Line, where 1t ts but 
Us GO dcgic 3s 
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The Angle of the Flank UPOt the Corrtarr , Ls 
of 122 degrees, 47 to the $4q:are; 123. 11 tothe 
Pentagin, 123. 48 to the Hexagon : And it aug- 
ment3 by little: and little in ali the other Po!) TONS 
to the Rizht Line, where it is of 135 degrees. 

And becauſe I am perſuaded that the Line of 
Defence ought never to be larger than 140 Toiſe, 
nor leſs than 120, in ſuch Forts as are called R-yal, 
] have for that Reaſon made two Suppoſitions, 
which I call two Ways; of which the firſt, which 
1s the grand one, makes its Exterior Side of 200 
Toiſe in All Polygens,which allows through the whole 
140 Toiſe for the Line of Deferce, And the ſecond 
Way, which is the leſſer, makes throughout the 
ſame Exterior Side of 170 Toiſe, which gives little 
leſs than 120 Toiſe for the Line of Defence, within 
which Limits I include all that may be fortify'd 
for that a longer Extent of the Exterior Side ren- 
ders the Defence unprofitable, by reaſon of the too 
great diſtance of the Flanks ; and a leſſer Extent 
diminiſhes the length of the Fits, and augments 
to no purpole the number of Bafions, and the 
FE. xpence. 

In the Great Way, where the Line of Defence T 
I 40 Toiſe, and th: Exterior Side 200. 

The Flank 1s to the Square 27 Toiſe, 36: to the 
Pentagon, 42; tO the Hicagen z and it augments 
proportionally to the R; ob 1 ine , Where IT 1s of 
70; 

T hc Demigorge 1s to the $2::are 287 Toiſe I's; 
to the Peatagen,, 39 to the the xagon ; And It auy- 
ments proportionally to the Ripht Li me, Where It 
!s of 704. 
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The Courtain to the Square is of 70; Toijſe, 60! 
to the Pentagon, and 54 T0 the Hexa on; And it 
diminiſhes by little and little in all the other Pc- 
I;g0ns, Ull it come to nothing at the Right Line. 


In the Leſſer Way, where the Line of Defence Is 

not aboye 12o Teiſe, and the Exterior Side 
170, 
_ TheTZFlankina Square is 23 Toiſe, 31 in a Pen» 
ragon, 35 in an Hexagon ; And it au2ments by little 
and little in all the other Polygo7s, till you come to 
the Right Line, where It is 60 Toiſe. 

The Demigorge in the Square is 24}; Toiſe, 29 N 
the Pentagon; 32 in the Hexagon ,, And it aug- 
ments by little and little in all the other Polygons 
as far as the Right Line, where it is of 69 
Toife, 

Tie Cenrt.:iz 1s to the Square 60 Toiſe ;, 53 [1 
the Pentagon i; 46 In the Hexagon 3 And it di- 
miniſh-s by little aid little 1n all the other Polj- 
gs, Until it com2 to nothing at the Right 
{.:NC. 


By which, in th: fir place you may ſee that this 
Way 15 not nvch diſttrent from the Dutch Way, in 
FUcrence to the flmked Anple, which is the ſame 
as veel in the one as the other to the $S4rare, and 
waich differs not ir. the other Fewres, only in this, 
*i.zr the enlarging t!14t Angle goes a little ſwiſter 
111127 Dirch Way, where 1t 1s ſtrait to the Dodeca- 
7%, i181 12 this where it is no more thai 8o de- 
£25, ant Jocs not become right, but at the Bu- 
"76:73 pon tae Right Lime. And theſe differences 
42 OL 19 31124 Conſequence as to the /7rcngth of 
| weaks 
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weakneſs of the Point of the Baſticn, that it- 1s not 
worth the while to make any ſtir about them; 
But, on the other ſide, they enlarge in ſuch a man- 
ner the necellary parts of the Fortification, that 
we had juſt cauſe to make uſe of this manner, ra- 
ther than of any other ; Which may be eaſily un- 
derſtood by the difference *6f lits Parrs, which 1s 
much larger in the Flanks and Demigorges, which 
are the Parts that augment the Defence, than in the 
Faces which diminiſh it 4 That of the Flanks be- 
ing 42 Toiſe and an half between the Square and 
the Right Line in the large manner, and 37 Toiſe 
in the leſſer manner ; That of the Demigorges of 
71 Toiſe and an half in the large manner , and 
60. in the lcfler manner whereas on the contrary 
the difference of the Fces is no more than 1g Toiſe 
in the large manner, and 16 Tojſe in the leſler, 


As for what may be objetted, That the acute 
Angles of the Point of the Baſtions diminiſh their 
Capaclouſneſs , it is of little importance z ſince 
the difterence of the Surface of a Baſtion to nz Righr 
Angle, and of another to an Angle of 60 degrees, 
the Faces being equal as well in the one as the 
other, 15 no more than an $th part, which comes 
inſenſibly to 90 degrees, and ſomwhat more, 


My Flanks are not quite throughout perperdicu- 
lar to the Line of Defence, as In the AMurners of 
Monſieur de Pagan, for he makes there an Angle 
lomwhat obtuſe upon the firſt Po!zpons, and the 
diſterence of the Perpendiculir is no more than of 
17 degrees, 47 to the Square; 10 degrees, 41 to 
the Pentagon 3 and 7 degrecs, 48 to the Hexagin, 
and 


= *. 


( 106 ) 


and what is above 1s inſenſible; ſo that it is fo 
ſmall a thing, that it gives no conſiderable O1:. 
quity to the Defence, However this difference en- 
larges in ſuch a manner my Demigorges, then I find 
place in the Square for three Batteries , where I 
could hardly raiſe two if the Angle were always 
Right. 


Here I make uſe of all the Arguments which 
Monſieur ds Pagan brings againſt thoſe, who fear 
a 00 great expoſing of the Flanks to the Batterres, 
which the Enemies raiſe upon the Counterſcarps, 
with this difterenc2 only, that he mounts, for the 
moſt part, not above x2 or 13 pieces in his Flank: 
to oppoſe thoſe of the Enemy, when as in certain 
Forts | could oppoſe againſt the Brſrevers in my 
Flanks an hundred or ſixſcore Picces, and never 
leſs than twenty, or five and twenty inthe finalleſt 
Forts, 


My Demigorges are large enough for three Batre- 
ries one above another, one above, a ſecond in the 
middle , and another below in all the Polygor: : 
Nay, in the Hexapmm, and Forts of more Anple;, 
there Is room enough to ratſe Cavaliers upon the 
Lnings of the Flanks, making uſe for that purpoſe 
of the Ezr:h thrown up out of the Aoars. 


I 49 not take ahove 3 or 10 To? In the Flank 
at the {9/; of the Shoulder , to ferve inc for a 
Kind of Oz, and I employ all the relt 1n {2 


ſo that I have 183 or 20 Teiſe of cover?d Ilank 1n 
one 92719472 196 EVETY Baltery that 1s to ſay, fo! 
m1 
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nine or ten pieces each, and for thirty or two and 
thirty for the three. 


In a Pentagon , 26 Toiſe of length of cover'd 
Flank, that is to ſay, for 13 or 14 pieces for each 
Battery, and 40 Or 45 pieces for the three. 


In an Hexagon, 32 Or : 23 Toiſe of Flank cover'd, 
that is to ſay, 16 or 17 pieces for each Batr 
and eight and forty or htty tor the three ; ; beſide 
18 pieces for the Cavalier , which makes fi ixty 

eight or ſeventy pleces for the defence of each 
Flank. 


And fo in others, enlarging to the Right Line 
where I have 60 or 61 Toifſe of Jengeh 3 in Flank 
Cert, which cannot afford room for thirty , or 
two and thirty pieces in cach Battery, and above 
tourſcore and ten pieces for the three, and about 
an hundred or f1x({core pieces tor the whole Flank, 
comprehending the Cawaler, 


In a Pentagon , or a + 'IgUre of more Angles, I 
di ay bac k my loweſt Battery of the breadth of 
five or lix Tojſe within the Demigorge, to the end 
It may be the better cover'd by the advanceot the 
Shoulder, which ſerves it inſtead of a ſquare Oril- 
lion. And this drawing back ſerves me to extend 
my Conrtains to the B Baſl ions of Polygons of ſeve- 
ral lcles, aud to allow one to thoſe that areupon 
the Right Line, to which I would for the ſame 
reaſon retire my Flanks within fide, about 10 or 
12 7iſe on each ſide, to the end I might have 14 
or 15 Toiſe of Contam, 
| My 
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My inner Batteries enlarge themſelves within- 
ſide , becauſe they are contained between two 
Lines, of which the one is that of the Defence ex- 
tended, and the other runs within-ſide from the 
point of the Baſtion oppos'd, and paſles through 
the corner of the Or:{liov, which by that means 
gives me room for five or ſix pieces, which lie 
conceal d under the Shoulder of the Orillion, which 
the Italians call the Traytor, and which cannot be 
ſeen by the Counter/carp, though they diſcover the 
whole face of the Baſtion oppos?d, and the inſide 
of the Breach that may be made therein. It 1s al. 
ſo impoſlible to diſmount thoſe Batteries by Side- 
Shots, by reaſon of the lenoth of the Flank. 


I allow for the Plane of the Batteries of the 
Flank, from 9g to 12 Foot of height the one above 
the other; That is to ſay, that the Plane of the 
loweſt Battery ſhall not be above the Moat for the 
leait heighth above 9 Foot, and for the higheit 
heighth not excceding 12. To the middle Battery, 
for the leait height 18 Foot,and at molt not above 
24. And for the top of the Rampart of the Ba- 
ſtion, which 1s the ſame with the Plane of the up- 
permoit Battery, not leſs than 27 Foot, nor more 
than 36, The Cavalier ought to be rais?d above 
the Plane of the Baſtim to the ſame hejighth of 
from 9 to 12 Foof, not comprehending that of 
its Paranet. 


My Parayc' are 3 Trije in breadth, fromg to 10 
Foot in /-/-/:b above the loweſt Batreries, from 6 
!0 57 Foot above the mill//2mmit with firing holes 
Noth 1n th2 one an the other, and 3 Foot and 2n 
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half in reſpect of the other Batteries, The breadth 
of the Platforms to the middlemoit Batteries and 


lowermo#t . iS No more than from 40 5 Toiſes 
without the Paraper. 


The diſpoſal of my Baſtions gives me allo this 
advantage, that the oppoſite Faces ſee one another, 
and defend one another athwart a Defence, thruſt- 
ing itſelf far in, and which diſcovers the Back of 
the Breaches. 


| make a Halfmon or Counterguard at the point 
of each Baſtion, and parallel to its Faces of fold 
Maſor's-Work without Earth , and countermin'd 
quite thorough , 3 Tozſe and an half, or 4 Toiſe 
broad at moſt, that is to ſay, of 6 or 8 Foot of 
Parapet, and 12 or 15 Foot of Rampart. 


This Counterguard ſerves me principally to de- 
prive the Counterſcarp of the ſight of the Batteries 
of the oppoſed Flank, and its want of rhickneſs , is 
to hinder the Enemy from planting his Cannen upon 
it in caſe of forcing it; which is much better, than 
to make a great, Traverſe in the Moat , by conti- 
nuing the Capztal Line of each Baſt ion,becaule this 
docs not hinder the liberty of the Maar, works 
the ſame elfect as the Traverſe for the ſecurity of 
its Flanks, and ſerves of itfelt to defend 
Itlelf, 


I raiſe another Halfmoon in the midſt of thc 
Courtain , Which covers entirely the Sboulders or 
Orillions of the Baſtions. And for the Defence of 
the Moat, I take In the Face of the Baition . 

much 
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much room as may ſee it, where Imake a /o2y Bat. 
zery of five or ſix pieces, and another behind that 
within-fide about the hezght of the Paraper of the 
Fort, The Plane of the [ow Battery (hall be level 
with that of the middlemoit of the Flank, that is 
to ſay, from 18 to 24 Foot high above the bot- 
tom of the Moat. And in regard its Parapet is 6 
or - Foot high, the heighth without-ſide ſhall be 
from 25 to 32 Foot high; which ſuffices to re- 
move all fear, leſt the Face of the Baſtion ſhould 
be too much weakned in that part. 


This Halfmoon ſerves me alſo to defend the 
Moat of the Counter-guard, and I take 1n its Face 
all that can expoſe it to view, where I continue 
two Batteries, the one above, the other below, in 
the ſame manner as in that of the Baſtons, I allow 
for Platform to this Halfmoon no more than is ne- 
ceſſary for the Recoyle of the Guns of the Batts- 
ries, and I leave the remainder of the ſide all 
void, for the more eaſie making Countermines in 
the Rampart, and to take away from the Enemy 
= means of /odging upon it after they have for- 
CEQ IT, 


In the re-entring Angles of the Counterſcarp be- 
tween the Counterguards and the Halfmoon, I place 
little Adoons of a reaſonable of ſolid Maſon 
2vork, and like to that of the Connterguards them- 
ſelves ; which I do, to prevent the Flanks of my 
—"_ from being ſeen athwart any part of the 
Field. 


And becauſe it is in this 34-4 that the greateſt 
| : Defence 
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Defence ought to be made, I make it here the 2vhole 
breadth of my Flank, for the lodging the Counter- 
ovards, and their Moat therein, proportioning the 
largenels both of the one and che other, in ſuch 
a manner, that there may remain ſufficient for the 

reat Moat. And to the end it may be ſeen by all 
the Flanks, I draw L:nes from the Angles of the 
Shoulder to the Point of the oppoſire Baſt;ons, which 
determine the re-entring Angles of my Half-moons, 
ſo that they are no Impediment to the De- 
fence, 


. I alſo make a Cunert in my great Moat, which 
cauſc to run round about of the breadth of from 
7 to 3 Toiſe, diltant 5 or 6 Toiſe from the Coun- 
rerſcarp, that it may not be caſie for the Enemy to 
All it with the hole of their deſcent into the Dike, 
leaving the reſt at the Foot of the Mar for the 
making of Retrenchments and Lodgings, and to diſ- 
pute the paſſage with the Ezemy, It allo ſerves 
me to guard me irom any A//au!: that may. be fear*d 
on the ſide of the low Fanks, which ſeem to be 
inacceſſible, And for the more ſecurity, you need 
no more than continue the //a// that ſurrounds the 
place to the thickneſs of two Foot through the 
whole Flank , and as high as the reſt , and this 
Wall may be beaten down as occaſion requires. 


Morcover, I ſee nothing that ſhould hinder me 
from making another narrower Cuett 1n the Aoats 
of the Outworks, if they are 100rT 12 Toiſes broad, 
eſpecially in thoſe parts where they have contri- 
ved the low Batteries In the Faces of the Halfmoons. 
I alfo raiſe Coffres and Caponniers in all the gutting 
forth 
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forth and re-entring Angles of the Cunetts to defend 
the Faces, and to be near the Paſſages which the 
Enemy may attempt under-ground. 


L leave beyond the Connterſcarp of the Works 
without a Coridor of from 7 to 8 Toiſe large co- 
ver'd with its Bankers and its Eſplanade, or leveP4 
way, allowing, 1f you pleaſe, juttings out withouts 
ſide, to the re-entring Angles of the Counterſcary, 
for the taking up of Ground, and contriving the 
more ſpacious places of Arms. 


Thus 1 do not ſee any part of my Fortification 
which may not be ſeen by at leaſt 3 or 4 others : 
Nor do I know that hitherto there has been pro- 
poſed any other manner which allows fo much room 
for the Fire of the Defence, and gives fo many Im- 
pediments to that of the Aſſailants. 


Which, in my Opinion, is all that can be deſir'd 
in a good Ergeneer, to whom it is not juſt to im- 
pute what ſhall fall out unfortunate in a Svepe, 
chrough the ignorance or death of the Commander, 
through the ſmall Number or Cowardice of the 
Soldiers, through Mutiny, or Want of Viftuals, or 
Ammunition, or other Misortunes, which are uſu- 
ally the Loſs of Places. 


If you think it firt:ng to defend Yourſelf againſt 
Mines and Blowings up, make uſe of what Mr, Pa- 
an propoſts in his Baſtions, which is to allow 4 
ittle more breadth to the Faces of the Baſt ions, 
and there to make ſecond Ramparts within-fide fe- 
parated from the firlt by a 44oar, which cannot but 
be a very good way. [ could 
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| could alſo make it appear, that this Fortifica- 
/jon might be infinitely augmented by the 1u/ri- 
plication of the Outworks, and by ſeveral Advau- 
tages Which 1t 1s capable to receive within-ſide ; 
That 1n fuch places, whoſe Gorges are very wide, 
you may retrench the length of their Faces towards 
the Shoulders, and by this means conſiderably ex- 
tend the Flznks, which, upon the Right Line, with- 
out altering any thing of the other parts, might 
be enlar2*d to that degree, as to contain above 
200 plcces of Canon for the defence of the Moat 
which 15 oppoſite to them. That this Fortificat ion 
allo might be applicd to all forts of Figures, Regu- 
lar or Irregular, That ſuch Places already fortify'd 
according to' other ways , might be eaſily redu- 
ced to this, without changing the Faces of the 
Baſtions, or the Works without , provided always 
that they have a ſecond Flank, or a Courtain. A 
thouſand other things could Imake appear of this 
Nature , which I omit , as having propos'd to 
myſelf in this Diſcourſe, to give the Explication of 
my Way and Manner the molt plainly and ſuccint!y 
that poſſibly I could. 

Many Men will be ready to oppoſe againſt this 
Irvention , many Difficulties, as the Vaſtnels of 
the Expence, the Number of Artillery and GCamm- 
neers, the Largenels of the oats, the great quan» 
tity of Earth which is requiſite to be taken our, 
and the difference between this Fortification and all 
others that have been in uſe : They will alſo ob- 
ject the neceſſity of demoliſhing the ancient Works, 
and many other things of this Nature, 

But my deſign is not here to combat theſe con- 
traryOpinions , the Queſtion 1s only to Know, 

! whether 
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whether this manner of Fortification be better than 
any of the other ? To which if any one ſhall fay, 

That it is none of my Invention,let him do me che 
kindnels to ſhew me any former Examples, The 
new Fortificatiou of Mayence 1s the only Fort ificar ion 
that (cems to reſemble mine, but when you haye 
diligently examin*d it , you will find them to be 
two different things. 

[ have added to this Diſcourſe ſome deſigns, the 
bettcr to facilitate the underſtanding of what i have 
ſaid ; Of which the firſt Draught 1s, wo tcach you 
the practice upon all ſorts of Angles of Po/,zons 
given, The ſeccnd 1s, to ſhew you how eaſie 
it is to reduce all places already 1orti:y'd to this 
method, provided they have a iccond Fiank with- 
out any alteration cither of the Faces of the Ba- 
tions, in the ozrs, or the Works withour, The 
third 1s part of four leveral Polygons loruity?d ac- 


cording to this method, wherem the points of 


the Fortificat ion are exattly {ct down, The laſt 
is the Plane of the City of Dunkirk, upon which | 
have put another acccrding tomy metizod, that by 
comparing th22 one with the other ,, you may the 
more caſily appretiend Which is the beit, Plate 
XXVLI, XXVIL, XXIX, 


The New Maurer of FORTIFICATION, 
By the Sicur Blondel, Plate xxvitt, Fig, 1,2 


Suppole you were to iortific _ = 12 Q.4,B, 
of which the Sides 4. Q. and A. B. ..2 equal, 
From the Centre A, at whatſoeyer Jifia: \CC IT bc, 
as A. R. ict the Circle KR, 2. Z. be drawn, cut- 
ting the Sides at R, and Z, wherein from the Point 
R. (aw 
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R, draw the Right Line R, 2. equal to the Ra {is 
A.R. tothe end that the Arch R.2. may be of 60 

degrees: To the half of which let the Arcd 2. 
be made equal, which will be done by the means 
of 30 degrees, and the entire Arch R, 4. of go 
deprees. And then dividing the Arch 2. 4. equally 
into two parts at the Point 3. the Arch 3, q. will 
be of 15 degrees, Then the Arch 4 A. CEN 
is the Remainder of the Ange propos'd , from 
which you have taken one Right Anple ) may be 
divided into 3 equal parts at the Points 5. and 6. 
And taking the Arch 3, 5- ( which ts mall of the 
Arch 3, 4. "of I5 degrees,and the Arch 4, 5. which 
is the 24 part of the Arch 4 Z.. carry It back from 
the Poizts R, and Z. upon the Circumference of the 
Circle to the Points Y. and 7. and from the Points 
P, and O. to the Points V, and S. {o that every ons 
of the Arches R,Y. Z.7. P.V. O.S. may be equal 
to the Arch 3.5. At length through the Points 
and 7. from the Point A. and through V. and FS, 
trom the Peznts Q. and B, you mult draw the Righs 
Lines A,Y. X. Q.V.L, 4A.y.K. B.S.L, which 
cutting themſelves reſpectively at the Points 8. and 
G. will make the Temailles A, 8. Q. A.G, B, every 
one of the Sides of which muſt be equally cut in- 
to two parts, at the Points N, T. C. D. which 
will zerminate the length of the Faces of the Baz 
fims A.,N. Q.7. 4.C. B.D. Aſter whigh you 
need no more than divide one of the $:4es of ths 
Angle, as A. Q. into two equal parts, and take 
leyen of them as from the Point @. to R,. which 
you are to bring back upon the prolong'd $:4s 
ol the Tenaille, as from the Poixz Q. to F. fron 
4, to AM. and F. and from B. to ZE. to have the 
I 2 Kenx1 
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length of the Lines of Defence A. M. A.F, 0.F, 
B.E, and laſt of all join the Points TM, F. FE, 
and I. N. AM. 7, E,C. F.D. to have by that means 
the Right Lines 7, M4. F. E. for Courtains. The 
Right Lines F. N. M,T. E. C, F. D. for the 
Flanks, and the Right Lines 4,C. A.N. 0.T. 
B.D. tor the Faces of the Baſtions. 


How to apply the new manner of Fortification of 
Places which have a ſecond Flank, without altering 
any thing eithe; in the Faces of the Baſtions, in the 
Moats, or Outworks. Plate Xxviil. Fig. 3. 


Suppoſe a Tenaille fortify?d after the Dutch man- 
ncr, of which the Faces of the Baſtions are A. C. 
B. D. the Flanks C. F. D, E.and the Courtain FE, 
the Counterſcarp N,O. P, and the Halfmoon K. L, 
O. 14. where the Point O, which makes the re-en- 
tring Angle of the Counterſcarp, takes away from 
the Right Flank the ſight of the Face of the Ba- 
Nion, which it ought to defend according to the 
moſt ordinary and worſt way of Fortification. To 
reduce it to the new way, you have no more to' do 
than to continue the Lines of the Faces of the Ba- 
ſtions beyond the flanking Angle G, as A. C. F.and 
B. D. H. then from the Point 4. upon B. H, aid 
from the Point B. upon A, F' to draw the Perper- 
diculars C. FH. D, F. which will be the Flanks, and 
H, F. the Courtain of the new Fertification 5 where- 
1 there 1s nothing alter*d neither as to the Faces, 
the 1ar, nor the Outworks, The Lines of the 
Points mark out the Detaile of the Parts, as well 
for the Batteries of the lanks, the Baſt ions,and the 
| tal 1004s, As for the Countergnards and Lunettes. 

Tit 
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Sir 


The making of Ramparts, Parapets, Ports and Mas 
Plate XXIV. 


The Rampart is to be deſign'd upon a piece of 


Paper, with proper Figures, Take then with 
your Compaſſes the half of the Deion _ B 


and at you intend to repreſent upon the Rnmpure 
the Parapets, and Little Banks, then it is qui 
that you make B, K, the length ol the Ft.z: 0 


the end you may determine in the inlide 0! the 
Figure, the Rampart by the Line F.G. pananey- an LO 
the Polygon A. S. which is done after this man 
_ + Ma 

Place your Ruler upon the ſide of the Po!yyor 
A. S. and then your Compaſlles being opeit, with 
one Leg draw along by the Ruler, and with the 
other Line mark F,G, which is to be the R:im- 


part, which being continucd quite through tac iN- 


lide, the Figure will give the Byſss, or Breadth'rc- 
quir*d of the Foot of the Rampart, which upon 
the Ground will be from 12 to 15 Fathom. 


For the Poraper I. I, we take with the Com- 
paſs the 15th part of the 7/44, to make within 
ide of the place a Parallel ro the Faces E as obs, 
and Corrtains, Upon the Gronnd It will take up 


in breadth from three to tour Fa:lom, 


The Little Bank is alſo made within l1\!e 07 the 
Place _ and as near as may be to the Pars 


pet, The Gates or Ports are marl?d in the m1 iddle 


of the Corrtains, from about $ to 1o Feet 1:1 
Breadth, and a wduden Bridge over the Dtcl, 
TT Wz41 
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with Gates gnd Draw-Bridges in ſeveral parts 
thereof, 


For the Moat, the Lincs being drawn from the 
Centre, being prolong*d beyond the Courtains and 
the Baſtions, we take the breadth of the Flank 
C. O, then from the Point 44. or flanqued Angle, 
make the Arch N, drawing from O. the ſhoulder 
of the oppoſite Baſtion, the Line O. R, through 
the top of the Arch N, obſerving that this Line 
O. R, does cut the Capital Linc prolong*d to the 
Point S, and the Line which palles through the 
middle of the Cour/ain at the Point P. then carry 
on the diſtance of the middle of the Courtain T7, P, 
ro the middle of all the other Curtains in V, the 
diitance of the Capital 2M, 9. prolong*d, beyond 
ai! the Capitals in Z. Then Jaſtly, join Y, Z. and 
!9 you ſhall have the Moar and the Copnterſcarp 
Ce bo oF, he 


O ASERFAZTION, 


The meaſures which I here ſet down, are bigger 
than they ought to be, to the end you may the 
bcrter diſcern the Ramparts, Parapets, Little Banks 
and A7o2ts, But when you would mark them out 
i0n the Ground, you may take their juſt meaſares 
17:01 the Outlines of the Figure, which will al- 
ow, as herc, the Ryzxpart to be 12 Fathom broad, 
ine Parapet 18 Foot, the Little Bank three Foot, 
an the Moat 23 Fathom, 


7 his Section ſhould have followed in Page 69. 
alter Plate x1. 
CHAP, 
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CHAP. XIE / 
The Offenſeve Part of Fortification , 


ſhews how to beſiege and take a for- 
tified Place , and conſiſts chiefly in 
theſe following Parts. Plate xxxt. 


1, FN forming and ordering the Camp and Quar- 
ters, alſo in the defence and diviſion of the 
Camp. 
2, In the inward and ontward Works of the 
Camp, which are Forts, Redoubts, Stars, Trences, 


CC. 


3. In the Batteries, Appreaches, Saps, Galleries, 
Mines, Breaches, Aſſjaults, &c. All which are Ie- 
preſented in Plate xx. 


A. 1s the Profile or Senographie of a Place or 
Town. 

BR. is the Freize or ſcycral pieces of 1/cd falt- 
ned under the Parapet. 

C. +15 the La4ders or Eſcalade. 

D. 1s the Breach, 

E. 1s the Mine, 

F, '1s the Paliſades, 

(7, IS the Yap. 

II. the Attaque, 

f IS the Trenches ol the Approaches. 

&. 15 the Linc of Communication «/ Byy. 


I 4 "Bl & 


( 120 ) 


I. is a Redoubt for the Defence and Conſerya- 
tion of the Approaches. 

M. is a high Battery, 

N. is a Battery made up of Earth. 

O. is a Battery of Gabions P. 

is the Line of Contravallation, 

is Chaus-Traps, Crow- Feet, Or Calthrops. 

Chanadlleers, 

Fagots in a Chandlleer. 

Gabions, 

Corbeiles, Or Baskets of Earth. 

; Gallery. 


I 


bit. 


NR 


rt. A Fence made of Paliſadoes. 2. Piles or Pa- 
liſadoer. 3. Horſe de Freeze , OF Turnpikes, 4. Bar- 
ricade, 5. Sauciſſon, 6, The Camp. 7, The Bir- 
raques for the Cavallerie, 8, Hutts for the Infantry 
9. The Park of Artillery, 10, The Tents for the 
Proviſions and Stores, 11. Place of the Arms, 
12. The Corps ae Gard. 13, The Quarter for the 
K:117 Or General, 14. Tie Line of Circumvallation.15, 
1S 3n Eitule, 16. 4 Demi- Baſt ion. 17.4 Cemtſe, 18, 4 
R-doubt, 19. a Vedetter, or Horſe Sent mel. 20, Mars 
tclets.. 21, Sacks Of Earth. 0 


Of Beſieg ing 1 owns. 


There are ten Acts proper for a Siege: x. Block- 
mg up tne Town, 2.1 he diſpoſmg of the Camp 
(, earters, 3, Ct clumvallatiown and Contravallation. 
4. The opening of the Trenches, 5, The carrying 0% of 
6. The Batteries for great 
T. The Line of Communication. $8, The Sap. 
9. The Gallery. And 10. the Mine, All which I ſhall 
»r1cf's but diſtinctly explain. I, Blocks 
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1- Blocking up a Town, 1s when the Beſiepers 
take care to Iitop all ways and paſlages , and all 
Intelligence that may be ſent into or out of the 
Town Or Fort that is attacked. 


Of the Camp and Quarters. 


2. As ſoon as the place is blocked up, 
and all the Army , Baggage , Proviſions of 
War , and the Artillery are arrived , then 
the Camp is formed out. And here is to be 
well conſidered the condition and ſituation of the 
place, how the Quarters as well for the Cavalry as 
Iifantry may be diſtributed, and how beſt ſecured 
with ſufficient Trenches, Batteries , Redoubts, and 
other Works neceſſary ; more particularly muſt be 
conſidered theſe Circumſtances. 

1, Hills and other high places near a Camp, 
which muſt be ſecured by ſtrong works, or by a 
detachment of Soldiers, or elſe altogether a- 
voided, 

2. The Camp muſt be above Cannmm-ſhot from 
the Town, that ſo the Enemies Guns may doit no 
damage. 

3. If the Cap muſt be formed in a low place, 
oreat care muſt be taken, and it muſt be well 
viewed, whether it may not be overflowed and 
drowned, 

4. If it happens that the Cap mult be near 
2 H/o0d, then the Wood muſt be included in the 
Trenches, or elle deſtroyed and burnt up. 

That if the. place ſtands upon a Rzver, 
there muſt be a detachement made of one part of 
the Army to take its Quarters on the other fide 
with Bridges of Communication well tortihed. : 
6. That 
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6. That all Ports and Paſſages which lead to or 
from the Camp, muſt be well ortified and ſuffi. 
ciently ſecured and guarded. 


Of the Lines of Contravallation and Circumvallation, 
Plate xxx111, 


Aﬀteer the Camp 1s formed , the next thing, is 
to chaſe a fit place to begin the Lime of Contravals 
Iation, called, Breaking of Grownd, which is to be 
choſen beyond Muſqr ret Or Falcon- -ſhot from the 
Town. This Live, if the Gariſon be ſtrong, and 
well ſtored with Men, 1s carricd round about the 
Town to keep them in, and hinder the Sallies 
from hurting the Beſiegers, 'And if the Enemy have 
Armies near that may endeavor to raiſe the Siege 
before the Town can be taken, then there mult be 
made another Line further into the Campagne , 
which 1s called, The Line of Circumvallation, "The 
better to perform this, the 9iecrs ſhall go round 
the place, and well obſerve the Ground by which 
they are to draw theLine, taking a Draught of-the 
circumjacent Ground,obferving all the Hills, Heights, 
Vallies, Rivers, Churche 5, and whatſoever may lerve 
for Lodgings as well for Horſe as Foot, or what- 
foever may lerve for places of Covert, The Ingi- 
»eers having prefented the Draught to the General, 
and having concluded which way the Line of Cir- 
eunrvallation is to be made, it muft be marked out 
with Piquets and Chords, The Breadth about 10 
OT 12 Foot, and 4, 5, or 6 Foot deep. Upon this 
Line, within Mutquet-ſhot, or 750 Foot one from 
ancther, are to be placed Rewoubts, Long Squares, 
with Tenailles, Tr Zamples, Rovelins, Half- » N1605s 1 


Halt-Bafttons, Star-} arks | Field-Shovees , and] other 
Forts 
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Forts with Ramparts, whoſe Baſis may be ſome $ 
or 10 Foot thick, The interior height of the 
Parapet 6 Foot, the exterior 5 Foot, The Ban- 
quet 3 Foot broad , and 13 high. Thefe Works 
indeed are various, and are male according to the 
Circumitances of the Place, the Strength of the 
Enemy, and Danger of the Army. 


This Line of Circumvallation 1s to be carried 
round the Camp, encloſing Ground enough for all 
the Army to lodge in; And the _ of the 
General, and other great Commanders, are to be 
placed round about, ſo as they may conveniently 
relieve each other. And theſe Lines of Contravals 
[ation and Circumvallation, with their ſeveral afore- 
ſaid Works, being, by the [mgineer deſigned and 
marked out in fit diſtances, every Regiment ſhall 
work at them in their reſpective Quarters, 


Of openmg the Trenches, 


The place for opening of the Trenches, that is, 
the beginning of the Lines of Approaches appointed 
out , which may be about 1000 or 12000 Foot 
from the Town, There ought firſt to be built a 
Redoubt or Battery of Guns well flanked and de- 
fended, to keep or divert the Exemy from firing 
into the Trenches,which Line is carried on oblique. 
ly, ſo that no Sh; can be made out of any work 
of the Town that may ſcour the 7rexches, with 3 
or 4 Turnings you'may approach to the Countex- 
ſcarp, Bank or Gl:s, at the end of cach Turn- 
inz there mnſt be a Redavbt built for Geards, the 
Width of thele Zrenches may be 12 or 14 Foot at 
tlic 
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the top, the depth 4 Foot, ſo that the Deprh and 
Bank made of the Earth thrown ont, may be a 
good and ſafe Covert for the Soldiers, and may be 
6 or 8 Foot at the bottom, with 2 or 3 Steps to 
get up to the Breaſtwork, but deeper and wider 
as you come nearer to the Town: But if the 
Ground be Rocky or Marſhy with Bogs, then there 
muſt be provided abundance of Hurd/cs, Babions, 
or Cannon Baskets and Bavins, to make great 
— well flanked, to cover the So/diers from 
the Enemies Cannon. The Regiments which are 
to open the Trenches, and beat back the Sallzes of 
the Enemies, make their Derachemerts before they 
draw out of. their Camps, and provide the number 
of Labourers that the Ingineers have requir?d, with 
Officers to lead them, As ſoon as the day ends,the 
Soldiers commanded to work begin to dig and caſt 
up Earth, and others bring Fapgors and other Ne- 
ccſſaries; 2nd thoſe that arc appointed for De- 
fence of the #orks, lay themſelves on their Be!- 
lies ſome paces beyond the Comrerſcarp , and 2s 
ſoon as Day breaks, that Ofhcer commands all to 
draw back into the 7 renches. 


Of the cariug on the Lines of Approaches and 
Batterics, 


Ps + Tg 1neer's muſt be ſure to be provided 
with P;les or Pal:/adoes made of Wood , about 3 
Inches,or lirtle leis, 1n Diameter 5 or 6 Foot high, 
wrought round, plated or ſhod with Tron at the 
Poiit:, and having 2 or 3 great /rom Nails drivel 
Lnrougt them towards the Head $ or 9 Inches 
Ong, as Fo. I.M.N. Plate x:x1 - 

, Va 


nit 
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2, With Turn-pikes , Or S pars of x2 of I4 
Foot long, and about 6 Inches Dzameter , having 
6 Sides bored with Holes one right under another, 
on each ſide about 6 Inches diſtzat one from the 
other; the Pickets that are driven into the Holes 
are 5 or 6 Foot long, pointed with Troz at both 
ends, and well faſtned into the Holes. - Theſe 
are of great uſe to ſtop the Enemy in the 
Breaches. 7 

3. Barvricadves , that is, a Fexce made of Pali. 
ladaes, | 

4. Candileers, that is, a Frame to lay Fagots or 
Long Bruſlnvood 1n. 

. Mantelets, or Flinds made of Boards or 
Loug Planks , and filled with Earih 4 or 5 Foot 
high, xz Foot and an halt thick, 1, 2, or 3Ro@ 
long, which are moveable for to ſhelter the Muſ- 
queteers and the Workmen. 

6. Gabions, or Cannon-Baskets, which ought to 
be 3 or 4 Foot diameter, and 5 or 6 Foot high, fil- 
led with Earth well rammed down. 

Crow-Feet, Chaus: Traps, or Calthrops, which 
are four pofnted [roms, one Point always up» 
wards. 

8. Musket-Baskets, or ſmaller Gabions about a 
Foot and an half high, $ or 10 Inches at the bot- 
tom, and a Foot at the top diameter, and are 
uſually placed upon Low Breaſfworks, or when the 
Great Work 1s beaten down. 

9, Canvas Buzs of Earth about a Foot Ty dia- 
meter, and a Foot and half in /ength, to be laid 
upon the Parapets, or on the edges of Retrench- 


mels, 
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10. Beetles of all ſorts, to drive Piles or Pali- 
ſadoes with into the Ground, | 

11. Gins and Drugs for lifting up and ſhifting 
Guns. 

12. Shovels, Spades , Pickaxes, Wheel=Barrows, 
Hand-Barrows, Rammers, | 

13» Mortar-yieces, great and leller, with Gr4- 
»adoe-ſhells, and all Materials belonging to them, 
Hand-Granadoes fitted with Fuzes. 


Of the Line of Communication. 


When the Trenches are brought to the Foot of 
the Counterſcarp Bank, then there ought to be 
made a Line of Communication betwixt the two or 
more Approaches that were carried on at one time. 
This Trench is to be filled with 1MMuſqueteers, who 
are continually day and night to hinder the Ene- 
my from ſhewing their Heads above the Rampire, 
while the Cas are beating down the Payapers, 
and levelling the Works, 


Of the Line odlled the Sapp. 


This is a deep Trench or long Chanel directed 
to that part of the Fortification which is deſigned 
for the Mine, which is commonly one of the Faces 
of the Bulwark, 

When you can no longer draw your Trenches 
obliquely, there is cut a ſtrait deep Trench, or long 
Chanel called the Sapp , through the Out-Breaſt- 
work direCtly. to that part of the Forrification which 
Is deligned for the 4 and Artack, which is 
Con 


SOV" 


E 4897] 
commonly at the end of the Faces of the Byl- 
wark, 

This Chanel or Trench 1s made deeper than 
the reſt of the Approaches, and is covered above 
with Boughs, Hydes, or other neceilary matter, to 
keep the Pioneers from the ſight of the Be- 


ſegers. 


Of the fulling up of the Ditch, and carrying over tha 
Gallery, 


The Sapp being advanced through the Out- 
Breaſf-work and Covert-way unto the Moat , then 
preat ſtore of P;owcers muſt be employed to carry 
Earth, Fagots,Stones, QC, 11 Wheelbarrows, Or other- 
wiſe night and day to fill up the Mor. 

The Mount 1s to be railed on that ſide which 
reſpets the Enemigs Cowrtajn and oppoſite Flank, 
and ſo to be wrought and carried on with ſuch a 
breadth, that the Galery may be canveniently {7 
upon it, the upper part of which muſt be well 
fortified againſt Fire, by being coyered with a 
Foot and an half of Earth, Theſe Galleries are 
made of Frames of Timber ſome 8 or 10 Feet 
wide, and the height 9 Foot. And that ſide re- 
ipecting the Ernemics Flank muſt be donbke 
phanked, or Chandeleers and Fagots may be plapged 
to ſave the Pioneers, 

Thele Frames are to ſtand 6 or 7 Foot one from 
another, till the Galkries reach to the Foot of thg 
Bubvark, Jn the univerſal attaic of a Siege, there 18 
GOL any Enter prize more dangerous than this, 
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Of the Mine. 


The Gallery being brought over to the Face of 
the Enemies Bubvark, the next is to make a Mine, 
which is done by ers with Inſtruments fit for 
that purpoſe, and is generally made four Foot, 
or three and an half high and wide, bat rarrower 
the nearer you come to thg place appointed, The 
Chanel is made winding by ſeveral turns wrought 
on to prevent the ſtrength of the Powder from 
coming out forwards, when the Miner 1s come to 
the place deſigned , which ought to be further 
than the outward Talu, Then he makes the place 
for the Powder, which is about 8 or 10 Foot wide, 
and 4 or 5 Foot high. Here he puts the Barrel: 
of Powder, which muſt not be long there before 
the time of execution, leſt it grow moiſt and he 
ſpoiled, The Mouth of the A1£;»e muſt be cloſe 
ſtopped, putting croſs Timbers in each Return, 
leaving a Trunk or hollow Pipe full of Powder for 
the Train, ſo that putting a Match to it, the Mine 
may be blowed up at the time appolnted, 


Of 2 Storm, or General Aſſault, Plate xxx1ll. 


Proceeding to a General Aſſault , the General 
gives Order for the Breaches to be viewed by ſome 

erſon of great Knowledge and Experience , ſuch 
are the Majors and Engineers ;, and the Perſon ſent 
is generally armed C:p-a-pe, Muſquet-proof, and 
attended by a Guard of Muſqueteers, He obſerves 
the nature of the Breach , whether ide enough, 


whether eaſt or difficult of Aſcent ,and how _— 
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and defended by the Enemies either F/:n4/:g; or 
oppos'd againlt thoſe that ſhall enter, and what 
Annyances Or Defences of the Enemy may be re- 
moved by new Batteries. | 

And now the S:or-z being refolv'd npon, when 
every thing is in a readineſs,the beſt time ro mount 
the Breach 1s in the day-time, when every one de- 
fires, out of a Noble Emulation, to do his utmoſt ; 
and Cowards are oblig*d to make a Fipure, as ha- 
ying no way to hide themfelves,which they might 
do in the Night : Beſides, that the Beſiepers Ar- 
tilery plays more exattly upon the Deferces of the 
place, and upan the Head of the Breaches , than 
they could do in the Night : Beſides, that-thc: 
who are commanded to enter the Breach, would 
be in danger in the dark of being kilPd by their 
own Shot, 

Now as the fir/# Onſet is an Honour coveted by 
Men of daring Spirits , there are many who claim 
It as their R:ght to be the firf# , thongh indeed 
the Advantage belongs to thoſe who that day had 
the Guard of the Trenches. 

However, the Signal being given by a Bowb,or 
ſome other luminows Ball ſhot up in the Air, every 
one muſt go to the Aſſault according to his Qual:- 
ty, and the Orders he has received, Now in res 
gard It is of high Coxcernment to give the Beſeged 
leveral Diverſions at the ſame time, and to diſturb 
*m in their Defences , beſides the #20 Bre.:ches, 
which are the leaſt Number that can be made in 
order to a general Aſſault, the General thereiore 
hotly alarms , and 7hreatens ſeveral other places 
with the Scalado at the ſame Inſtant 

K 'The 
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The fir/# that go to the Aſſault muſt be about 
40, commanded . by a Lieutenant ,, or an Enſjpy, 
and io Serjeants, They muſt be arn'd Maier 
or at leaſt kf rk z the one hali carry Blun- 
derbuſſes, Piſtols, Halberds, and other ſhort Weapong, 
the t'other Half-Pikes, Mantlets, and Bavins , to 
make good their Ground. 

Thoſe that follow the fir## muſt be more in 
Number, who muſt themſelves be backt with a 
more numerous Supply, every one making it their 
buſineſs to relieve and reinforce one another , till 
they have /o4z*d themſelves upon the Head of the 
Breach. | 

Concerning Ames, I may add thus much more, 
without prejudice to the Art, That the chirfeſt 
things to be reſpected are theſe : 

1, The true diſtance to a deſigned place. 

2. The diredion of a Mine, that you may not 
err in your courle, 

3. The ſtrengthning of the Mine with Timber- 
work; the el apping of it and the well laying 
of the Train. 

Laſtly, The Countermining and Croſsmeeting; 
all which Parts have very many C:rcumſtaxces very 
conſiderable, and require a larger Diſcourſe thal 
can be afforded in this place z only thus much,that 
Mines are much better than Batterzes , where you 
can come to make uſe of them with any Expe- 
dition, becaule of their ſudden and unexpetted Ope- 
YAalrio.5s. 


Thus have I briefly given plain and cake Rules 
for all Moder Fortifications, 
0 
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| Ot Gunnery. 


Oraſmuch as the Secrets of the Art of Gunnery 

are numerous, and that thoſe 1y/eries are 
publiſhed: and ſet forth by others of great and able 
Skull and Science therein, eſpecially by my ingeniozs 
Friend Mr, Robert Anderſon, in his late genuine Uſe 
and Effe&s of the Gun, as well Experimentally as a= 
thematically demonſtrated, with Tables of Pro- 
jection, KC. exactly Calculated, and their Uſes 
Exemplified : 

Wheretin he hath /ai4 Jon 50 Propoſitions con- 
erning Praftical Gunnery, by which you may, 

I. From any Shot of @ Piece, however made, 
hnd the greateiF Random. 

2. The Complication and Relition of all Guns 
of the ſame &:»4 amonglt themlelves ; and hence 
the Dimenſions and the Requiſites of Powder of any 
Piece, a Rang aniwering to any Degree being given ; 
to figd the Requiſite of Powder of any other Piece, 
and to ſ#rike any place, at demand, within its 
reach, \ts Dimenſions allo being given. 

3. The Nature, Property and Uſe of Aforiar- 
Preces, with their Complications and Relations, 

4, Allo the [hooting of Granadves One of 7 17 
Guns, with their 2anifuld Uſes, &c. 

By which mew Art and Method of Syorting, he 
tells us a Cannoneer may do f-.mme Event ion ON at 
Enemy at a far greater d;/?.ince than 18 ſet down by 
other Authors. 
3h 
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By this, from a Caſ#le or Fort , taking the D;. 
{ances at leiſure of all ſuch places by which an Fg. 
1 may approach, the Enemy may receive ſo myth 
detriment, that it will be tmpoſlible for him to be 
Maſter of that Fort or Caſtle by Storm. | 

By this,may an Army be extremely annoyed, al. 
though at 4, 6, or 8 Miles diſtance, 

By this, a Fire-Maſter may lay is Granado or 
Fire-Ball at any place, at demand, and give its 
Fufee Its juſt time, 

By this, the General of an Army may ſpeedily 
win the Field ;, perform unexpetted Batteries at preat 
Diſt ances ;, and deſtroy many of his Enemies, before 
they think themſekves within the reach and danger 
of his Artillery. | 

The like Service may be done por Ships at Sea, 
at great Diſtances, though there the Dzretion of a 
Prece 1S always leſs certain than at Land, 

By this a Gun-Founder may caſt Grns, according 
to demand , either for Rang, Force, or Time, with 
many other ſ#range Things 1 this Art, 

- T ſhall thereſore omit to write any thing more, 
xclating to that Art, but commend him, that 
would be an ingentos Artift, to the pcrufal of that 
Book, a Work of /iazular Uſe unto Generals of 
Armies , Engincers , and other Artiſfs. Sold by 
ReLert Morden at the Atlas in Cornhil near the 
Ly al Evchange, London, 


y 


>) kJ JJ *& 


THE 


Contents. 


'$ Eometrical Definitions, Page x 
Of 


Ripht Lined Figures, 3 

Of Scales, Choins &c, wy 6 
Of Geometrical Problems introduttvue to the Art of 
Fortification, 8 


Any three Lines given to make a Trian be of thems. 12 
Any Angle given to make another equal tow. iÞ. 


To meaſure an Angle. 13 
To make a true Square upon any given Line, iÞ, 
To make a Rombors,one ſide given, 4 
Ts make a Romboides the ſides being given. iÞ. 


To make a Trapezium, the Diagonal and Lines gun. 
I 
Any three Points given, how to deſcribe a Circle t1at 


' ſhall paſs through them. ib. 
Of the Meaſure of Lines. 16 
Of rhe Meaſure of Superficies, \Z, to find the Content 
of any Triangle, I 
To find the Content or Area of any Square Rombms, 
Trapezium, QC, 18 
Of Foreign Meaſures, and the Proportion of them to 
the Enpliſh. 20 
To find the Content of a Regular Polygon. 21 
To find the Content of an Irregular Polygon, 22 


The Definition of the ſeveral Parts of Fortificat ion. 23 
De U#= 


-— — _—_— p ed - 
pur TIT Tr noon ET” I 
- DA 
- — = _ w_————— 
— 


- "-_ —_ —, 
- PR Eg — =. pas .- - * 2 


SS, 
-——— —— —_— 
_ = dd... 
- 
* 


Tnr Conrtenrts. 
Diviſion of Fortification in its three principal Parts, 


2 

Fhe Explanation of the principal Lines and Angles in hs 
Ichnography according to the Latin, French, &c. 25 
the general Parts or Terms of Fortification , or the 
Iluſtration of thens 1n-the Draft s. 28 
Of the general Capans/and ſpecial Rules which are to 
be obſerred in all Fortifications. 29 
How to inſcribe any Figure or Polygon within any 
1 ©Ciprle, | 32 
To deſcribe a Circle to contain any Polygon, whoſe Sides 
, mutt be anſwerable to a Line given, 2 8 
Ta delineate any Regular Fortification upon Paper Geo- 
metrically two ſeveral ways. | 35 
To #eſcribe any Regular Fortification upon Paper Geo- 
metrically with ane opening of the Compaſſes. 36 
Ry a Line of Chords, having only two Angles given, 
. to deſcribe any Fortification, 37 
How to deſcribe any Fortification Mechanically. 39 
Two Tables for the making any Regular Fortification, 
C4 41 
How to delineate any Fortificat ion according to the 
Proportions in the Tables. 43 
Of the ſeveral ways uſed by the Dutch and Engliſh, 


45 
Of the Italian Fortifications. 46 
Of the French Forrificat ions, 47 
Of Connt Pagan's Way. 49 


How, Mechanically,to delineate or araw out in the Field 
any Fortificatin Regular or Irregular , either from 
the Exterior or Interior Polygon, according to Count 


Fagan's Method. FO 
The Explanation of the Orthographical Terms in 
Engliſh, French and Latin, G2 
WO 


# 


= 


Tur Coxnrtexrts: 
Of the Rampire, 5s 
Of the Fauſſebray. 57 
the Moat or Ditch. 5B 

To find the Superficial Content of the Rampire, Para= 
et, Moat, and Covert Way. * 59 

Te find the Solidity of the Rampirs, and its Parapet, 
with the Parapet f the Covert Way beyond the 
Counterſcarp, and thereby to proportion the wideneſs 
and depth of the Ditch or Moat. 63 
How to order the Inward Parts of /a Fortification , 4s 
the Streets, Gates, Bridges, Buildings, &C. 67 
Of Works that are uſually made within the Forts, V1Z. 


' Platforms, Cavaleers, Cazemates, GC, 69 
Of the Outworks, VIZ, Raveling. 74 
Half moon, 75 
Tenailes, 76 
Hormworks. 77 
Of Swallow Tails, and Prieſts Bonnets. 79 
The Raiſing of Crownworks. 80 
The Raiſing of Crowned Hormworks. 82 
Of Raiſing of Square Cittadel:. 84 
Of Raiſmg Cittadels of five Baſt ions, 85 
Of Irregular Fortification, 86 


Of laying down upon the Ground any Fortification, g1 
How the Dimenſions and Draft of any Fort may be 


taken, and delineated, 93 
The Uſe of the Table of Angles, by which you may mea- 
ſure any Angle without an Inſtrument. 95 
Of the'New Way of Fortifying Places, accoraing to the 
Sjeur- Blondel, 97 
The Pratfical Way of Fortifying avy Place accorging 
to this New Method, 114 
How to apply the New Way to any other ——_ 
IOI 


Of 


4 - ——_—Y ——— —— 
= _= - 
by - _ w PA. - 4 Þ. . —— 


Tur ConTtenrts. 
of the making of Ramparts, Parapets, Ports, Moats, 


The Offenſrve Part of Fortification, with all its ny 


explained. 119 
Of Beſieg in, '* Towns, 120 
Of the Car, p and Quarters. 121 
h the Line f Contravallation and Circumvallation, 

__ 
Opaning the Trenches. 
the Carrying on the Lines of Approaches and Bar 

yornn 125 

the Line of Communication, 126 
Of the Line called the Sap, ib, 
Of the Filling up of the Ditch, and Carrying over the 

Gallery. 125 
Of the Mine. 129 


Of the Storm or General Aſſault. ib, 


